July  1987 


*  UMASS/AMHERST  * 


3150bb  DEflM  3537  3 


gov:  ^ 


Inventory  of  Traffic  Issues 

TOWN  OF  BELLINGHAM 


Metropolitan  Area 
Planning  Council 

110  Tremont  Street 
Boston,  MA  02108 


Inventory  of  Traffic  Issues 
for 

Town  of  Bel  1 ingham 


July  1987 


Metropolitan  Area  Planing  Council 
110  Tremont  Street 
Boston,  MA  02108 


Table  of  Contents 


I.  INTRODUCTION 
II.      TOWN  GROWTH 

III.      TRAFFIC  ISSUES 

A.  Townwide  Survey 

B.  Accidents 

IV.      ANALYSIS  OF  KEY  INTERSECTIONS 

A.  Mendon  Street  and  North  Main  Street 

B.  Mechanic  Street  and  Main  Street 

C.  Other  Intersections 

V.      CONCLUSIONS  AND  RECOMMENDATIONS 


CREDITS 


Project  Team:    Edward  G.  Bates,  Jr.,  Project  Manager 

Carol  W.  Blair,  Transportation  Program  Manager 
James  Roberts 

Daniel  Fortier,  Transportation  Planner 
Word  Processing:    Anna  Maria  Fantasi 

MAPC  Representative  from  Bellingham:    Michael  A.  Jaillet 

MAPC  Executive  Director:  David  C.  Soule 

MAPC  Officers:    Frank  E.  Baxter,  President 

Franklin  G.  Ching,  Vice  President 
Marjorie  A.  Davis,  Secretary 
Martha  K.  Gjesteby,  Treasurer 


The  preparation  of  this  document  was  financially  supported  by  the 
Massachusetts  Department  of  Public  Works  (Contract  #23892)  and  the  Urban 
Mass  Transportation  Administration  (Contract  #MA-08-0135 ) . 


I  INTRODUCTION 


Bellingham  is  a  corrmunity  of  approximately  15,000  population  in 
the  southwest  of  the  MAPC  region  bordering  on  Rhode  Island  (Figure  1). 
The  community  has  direct  access  to  1-495  with  a  substantial  amount  of 
vacant  land  zoned  for  industrial  development  located  on  1-495.  Bellingham, 
as  most  of  the  communities  along  the  1-495  circumferential,  is  beginning 
to  witness  increasing  growth  pressures. 

It  is  the  objective  of  this  study  to  generally  summarize  the  overall 
traffic  problems  and  to  study  the  intersections  of  Routes  126  and  140 
(South  Main  Street,  Mechanic  Street  and  Mendon  Road)  and  Hartford  Ave. 
North  Main  Street  and  Cedar  Hill  Road  in  detail  and  to  recommend  future 
actions  to  resolve  existing  problems. 

This  study  would  not  have  been  possible  without  the  cooperation 
of  both  town  officials  and  the  public. 

Early  in  the  study,  MAPC  staff  met  with  representatives  of  the  fire 
and  police  departments,  highway  department  and  Board  of  Selectmen  to 
list  the  major  traffic  problems  in  the  town  that  were  later  included 
in  a  survey.    In  addition  the  Police  Department  assisted  in  the  collection 
of  accident  data.    The  Executive  Administrator  coordinated  town  employees 
in  conducting  turning  movement  counts  at  two  locations.    The  Planning 
Board  provided  information  on  future  development  within  the  town. 
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LOCATION  OF  BELLINGHAM 
Figure  1 


II.    TOWN  GROWTH 


Recent  growth  and  growth  that  will  take  place  in  the  -near  future, 
based  on  announced  development  was  taken  into  consideration  primarily 
to  aid  in  predicting  future  traffic  increases.    Traffic  increases  based 
on  the  past  five  years  have  been  estimated  to  be  between  one  and  two 
percent  per  year.    Based  on  anticipated  growth  in  Bellingham,  the  fact  that 
there  is  plenty  of  room  for  growth,  and  its  strategic  location,  the  annual 
traffic  growth  rate  will  probably  exceed  the  two  percent  per  year  and 
can  easily  be  as  high  as  three  percent. 

A.      Future  Development 

The  Planning  Board  provided  a  summary  of  anticipated  developments  in 
the  town.    Table  1  is  a  listing  of  11  current  announced  developments 
at  various  stages,  some  which  have  yet  to  be  approved.    This  table  shows 
a  total  of  about  1250  new  dwelling  units  in  addition  to  a  commercial 
plaza  and  the  development  of  28  industrial  acres.    This  information  is 
as  March  1986  and  includes  only  those  developments  that  are  proposed. 

Assuming  three  persons  per  dwelling  unit  these  1,250  units  will  increase 
population  by  3,750  people  or  27  percent  over  1985  population.    This  increase 
could  be  translated  to  a  similar  growth  in  traffic  which  will  be  compared 
by  increased  employment  and  increased  activities  in  surrounding  towns. 
In  addition  there  is  considerable  land  available  along  1-495.    Figure  2 
also  shows  the  location  of  developments  listed  in  Table  1.    Table  2  is 
a  summary  of  the  1980  survey  of  existing  land  use.    this  table  shows 
2,982  acres  out  of  11,949  acres  asl  developed  or  25  percent.    Of  course 
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many  of  the  remaining  acres  can  not  be  developed,  such  as  wetlands  and  some 

agricultural  land.  On  the  other  hand  much  of  the  already  developed  land  can 
be  developed  more  intensely. 

It  is  reasonable  to  assume,  given  the  available  land  in  this  community, 

its  proximity  to  1-495,  improved  commuter  rail  service  to  Boston  and 

the  new  proposed  rail  station  on  1-495,  that  Bellingham  will  witness  a 

future  growth  in  both  population  and  employment  that  will  be  proportional 

to,  or  greater  than,  the  rest  of  the  region.    As  a  result,  traffic  growth 

will  exceed  the  regional  average  of  one  to  two  percent  per  year. 
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TABLE  2 

METROPOLITAN  AREA  PLANNING  COUNCIL   LAND  USE  STUDY 


1951 

change 

ACREAGE 
1971 

chance 

"  ''•  '2 
.     Zi  u 

URBAN          .                    Industrial  (UI) 

? 

Commercial  (UC) 

/£. 

Dense  Residential  (RI) 

£D 

Medium  Residential  (R2) 

/3Z7 

Light  Residential  (R3) 

/d7c 

Transportation  (UT) 

//ff 

Open  and  Public  (UO) 

/7G 

/^^^ 

URBAN  TOTAL 

/3S/ 

^7^f 

AGRICULTURE    Intensive  Agriculture  (AC) 

Extensive  Agriculture  (AP) 

Woody  Perennials  (WP) 

AGRICULTURE  TOTAL 

/90/ 

-£'9 

OPEN(O)  TOTAL 

m 

tSJi- 

7/Z 

FOREST(F)  TOTAL 

7^5-<7 

WETLANDS                                  Water  (W) 

//S 

Salt  Wetlands  (SW) 

Fresh  Wetlands  (FW) 

7£5 

WETLANDS  TOTAL 

OUTDOOR  RECREATION     Participation  (RP) 

-iiji;--  /^'■'i' • 

Spectator  (RS) 

Water  Based  (RW)  \ 

^^^^^^^^^^^^                       A  t  L  KC  M  1  i  U 1 J          i  U  !  -«  L  * 

/5/ 

•U-JniG(M)  TO~i 

J£Z 

•<   /  A 

.■-ASTE  DISPOSAL(UW)                           TOTiL  ! 

^hotoinreroretation  was  done  by  the  Rernote  Sens'-c  -r-^:=--    -e-  =  -  — ■ 

i  Wildlife  Management,  University  of  '-'assac-^uSe--^ .  -  =  -  - 

1980  acreages  are  based  on  an  interDre:a:i"cn''o-"' '^^^  =^'--  =  ''-0  ,  

1971  and  1951  acreages  are  consi sten-/w^-^" --o  -cV-^/^^^-  -V.-_-,  . 

:he  ea^^l^'er     c'j'-es,  ■.vr^' cn  are  bas^--  -^^  -'-'T: '  " 


III.    TRAFFIC  ISSUES 


At  meetings  held  early  in  the  study  (June  1985),  town  officials 
generally  agreed  that  there  were  a  number  of  traffic  problems  in  the 
community  and  that  anticipated  growth  was  going  to  increase  the  severity 
of  the  problems.    The  general  concern  was  the  fact  that  these  problems 
had  not  been  listed  nor  had  they  been  put  into  any  type  of  priority  order 
so  that  officials  might  direct  their  energies. 

The  first  meeting  with  town  officials  resulted  in  a  listing  of  problems 
that  was  expanded  at  a  subsequent  meeting  and  then  used  as  the  basis 
for  an  attitude  survey.    Table  3  is  the  list  which  resulted  from  these 
meetings  and  includes  some  comments  and  a  capacity  and/or  safety  problem 
identification. 

A.     Townwide  Survey 

A  survey  form  was  developed  and  distributed.    It  was  completed  by  59 
town  officials  and  71  town  residents  in  early  1986.    The  survey  form 
was  made  available  at  the  town  meeting  for  residents  to  complete  and 
was  presented  in  the  local  newspaper.    (Appendix  A  is  a  copy  of  the  form) 
The  numerical  value  of  responses  were  added  together  and  divided  by  the 
number  of  responses  for  that  specific  intersection,  (not  by  the  number 
of  survey  forms  completed,  because  in  some  instances  the  individual 
may  not  have  ranked  every  intersection).    Table  4  is  a  ranking  of  the 
average  value  for  each  intersection.    The  higher  the  value  the  more  severe 
the  problem  in  the  view  of  the  respondents.    The  table  is  in  order  by 
the  response  from  the  town  residents  because  there  were  more  surveys. 
The  table  also  includes  the  ranking  and  score  for  town  officials.  It 
is  interesting  to  see  the  similarity  of  the  two  groups.    In  the  residents 
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survey  the  intersection  of  Routes  126  and  140  rank  first  and  Crooks  Corner 
second,  which  is  just  the  opposite  for  the  town  official  survey. 

Table  5  is  a  list  of  other  intersections  reported  by  those  surveyed 
but  not  included  on  the  original  form.    In  this  case  only  those  listed 
more  than  once  were  included. 

B.  Accidents 

The  Bellingham  Police  Department  provided  accident  information  for 
1984  and  1985  for  those  intersections  included  in  the  study  where  accidents 
were  reported. 

Table  6  shows  that  the  greatest  number  of  accidents  occurs  on 
Mechanic  Street  at  S.  Main  Street  and  N.  Main  Street,  followed  by  Paine 
Street  and  Hartford  Ave./I-495.    Appendix  B  are  summary  accident  diagrams 
for  the  period  July  31,  1985  through  December  31,  1985  provided  by  the 
police  department.    One  can  observe  that  there  is  a  large  number  of  rear- 
end  and  angle  accidents  that  could  be  reduced  with  traffic  control  improvements. 
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TABLE  3 


Inventory  of  Traffic  and  Highway  Issues 
(no  priority  inferred) 


Issue: 
Capacity  Safety 


Location 
Existing 

North  Main  St.  &  X 
Hartford  Ave. 

Hartford  Ave. 
Grove  St.  &  Depot  St. 

Depot  St. 

1-495  off  ramp 
from  North 

Routes  126  &  140  X 

Maple  St.  RR  bridge 

Routes  126    &  Mann  St. 

Paine  St. 

Crooks  Corner*  X 

Pulaski  Blvd. -Crooks 
Corner  to  RI 

Future  Based  on  Anticipated  Growth 

Hartford  Ave.  &  X 
Maple  St. 

South  Maple  St.  X 
and  Route  140 


Comments 


Needs  traffic  and  accident 
counts 

Bad  -  May  be  PWED 


Too  narrow  and  poor  pavement 
(PWED) 

Traffic  backs  up  on  ramp 


Too  many  conf 1 icts 

Plans  exist  for  rebuilding 

Large  volume  of  traffic  and 
poor  sight  distances 

Very  hilly  with  curves  and 
poor  sight  distance 

Programmed  for  reconstruction 

Roadway  needs  more  definition 


Growth  in  area  will  cause 
traffic  problem 

Large  amount  of  growth 


*C7ooks  Corner  is  the  intersection  of  Paine  Street, 
Pulaski  Boulevard  (Route  126),  South  Street  and  Wrentham  Street. 
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TABLE  6 
ACCIDENT  ANALYSIS 


 Town  of  Bel  1  Ingham 

(Data  developed  by  Bellingham  Police  Department) 


11/1/85  to  7/31/85  to 

Location  Year  1984  7/31/85  12/31/85  Total 

°  Mann  &  S.  Main  5  0  1  6 

°  Paine  St.  12  4  4  20 

°  Mechanic  (Rt.  140)  at 

S.  Main  &  N.  Main(Rte.  126)  18  9  9  36 

°  Hartford  Ave.  at 

N.  Main  7  3  8  18 
°  Hartford  Ave.  & 

1-495  9  3  8  20 

°  S.  Main  -  Blackstone  2  4  17 

°  Pulaski  at  Lake  3  1  15 


-12- 


IV    ANALYSIS  OF  KEY  INTERSECTIONS 


This  analysis  involves  a  review  of  traffic  conditions  at  two  intersections 
located  in  the  center  of  Bellingham.    The  intersections  involve  the  merging, 
and  subsequent  separation  of  traffic  using  Routes  126  and  140.    The  northern 
intersection  is  Mendon  Street  (Route  140)  and  North  Main  Street  (Route  126), 
the  southern  intersection  is  Mechanic  Street  (Route  140)  and  Main  Street 
(Route  126).     Also  included   is  the  intersection  of  North  Main  Street  and 
Hartford  Avenue  in  the  north  part  of  town. 
A.    Mendon  Street  and  North  Main  Street 
Existing  Conditions 

The  intersection  of  Mendon  Street  and  North  Main  Street  is  a  "T"  type 
intersection.  The  3  legs  of  the  intersection  are  controlled  by  a  flashing 
beacon.   (See  Figure  3) 

Mendon  Street  serves  the  eastbound  traffic  entering  the  intersection. 
This  leg  is  controlled  by  a  stop  sign  and  the  red  beacon.    The  approach 
consists  of  one  shared  lane  for  right  and  left  turning  traffic. 

North  Main  Street  serves  the  northbound  and  southbound  traffic  entering 
the  intersection.    These  legs  are  controlled  by  the  yellow  beacon.  Southbound 
traffic  entering  the  intersection  is  served  by  two  travel  lanes,  one  for 
right  turns  and  one  for  through  traffic.    Northbound  traffic  is  served  by 
one  lane  for  through  and  left  turning  traffic. 

The  intersection  is  utilized  by  over  1,750  vehicles  during  the 
afternoon  peak  hour.    The  major  flow  entering  the  intersection  is  on  the 
northbound  approach,  649  vehicles  (Figure  4). 

Capacity  analysis  for  the  Mendon  Street  -  North  Main  Street  intersection 
shows  average  delays  on  North  Main  Street  for  left  turns  into  Mendon  Street 
(Appendix  C-1).    Extremely  long  delays  are  experienced  for  all  movements  out 
of  Mendon  Street. 
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SUMMARY  OF  VEHICLE  MOVEMENTS 
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Figure  4 
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Options  to  Alleviate  Existing  Problems 

The  1985  Highway  Capacity  Manual  was  utilized  to  test  a  number  of  possible 
intersection  alterations  and  the  resultant  impacts  on  traffic.    These  options 
are  discussed  below  beginning  with  the  least  cost  alternative. 

1.  Pre-Timed  Signal  on  Existing  Alignment 

Locating  a  pre-timed  two  phase  traffic  signal  at  the  Mendon  Street  - 
North  Main  Street  intersection  is  perhaps  the  quickest,  least  cost 
option  for  the  intersection.    The  basis  for  this  action  would  be 
to  stop  traffic  on  North  Main  Street  in  order  to  clear  the  leg 
experiencing  delays. 

The  analysis  indicates  that  a  two  phase  traffic  signal  would  decrease 
delays  on  Mendon  Street  but  it  would  result  in  an  increase  in  delays 
for  northbound  traffic  on  North  Main  Street  (  Appendix  C-2).  The 
traffic  pattern  at  the  intersection  suggests  that  even  with  optimal 
signal  timing  the  average  delay  at  the  intersection  would  be  over  6 
minutes  per  vehicle.    This  indicates  a  level  of  service  "F"  for 
the  intersection  (all  approaches). 

2.  Add  Left  Turn  only  Lanes  on  Mendon  Street  (No  Signal) 

A  second  option  available  for  the  Mendon  Street  -  North  Main  Street 
intersection  is  to  add  a  left  turn  lane  on  Mendon  Street.  This 
option  could  be  accomplished  through  restriping,  if  adequate  pavement 
is  available,  or  reconstructing  the  intersection. 
The  addition  of  this  turn  lane  would  result  in  average  delays  for 
right  turns  out  of  Mendon  Street  and  left  turns  into  Mendon  Street 
(Appendix  C-3).    Traffic  making  left  turns  out  of  Mendon  Street  would 
continue  to  suffer  long  delays;  however,  this  delay  would  only  affect 
an  average  of  32  vehicles  during  the  p.m.  peak  hour. 
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3.    Signalize  the' Intersection  and  Add  Left  Turn  Lanes  on  Mendon  Street 
and  North  Main  Street  Northbound 

A  third  option  available  for  the  Mendon  Street  -  North  Main  Street 
intersection  would  be  to  add  left  turn  lanes  on  Mendon  Street  and 
North  Main  Street,  and  to  add  a  two  phase  vehicle  actuated  traffic 
signal.    As  with  option  number  2,  this  could  be  accomplished  through 
restriping,  if  adequate  pavement  is  available,  or  reconstructing  the 
intersection. 

Various  traffic  signal  phase  timings  were  tested  for  existing  traffic 
conditions  in  order  to  minimize  delay  at  the  intersection.  The 
optimal  signal  timing  used  a  60  second  cycle  (Appendix  C-4).  This 
timing  would  result  in  a  level  of  service  "A"  for  the  intersection-- 
i.e.,  1 ittle  or  no  delay. 

If  a  traffic  signal  is  pursued  at  the  Mendon  Street/North  Main  Street 
intersection,  it  should  be  used  in  conjunction  with  the  traffic  signal 
control  discussed  below  for  the  Mechanic  Street/Main  Street  intersection. 

B.    Mechanic  Street  and  Main  Street 
Existing  Conditions 

The  intersection  of  Mechanic  Street  and  Main  Street  is  a  "Y"  type  intersection 
The  intersection  is  controlled  by  a  stop  sign  on  Main  Street  controlling  northbound 
traffic. 

Mechanic  Street  traffic  enters  the  intersection  from  the  south.  The 
approach  consists  of  a  shared  lane  for  left  turning  and  through  traffic.  There 
is  a  sight  distance  problem  due  to  the  alignment  of  the  intersection  and 
an  upgrade  on  the  Mechanic  St.  approach. 
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Main  Street  serves  the  northbound  and  southbound  traffic  entering  the 
intersection.    Main  Street  northbound,  controlled  by  the  stop  sign,  is 
considered  the  "minor  approach."    The  northbound  approach  consists  of  separate 
right  and  left  turn  lanes.    Southbound  traffic  is  served  by  one  lane  for  through 
and  right  turning  traffic. 

The  intersection  is  used  by  over  1,700  vehicles  during  the  afternoon  peak 
hour  and  over  1,400  vehicles  during  the  morning  peak.    The  major  traffic  flow 
entering  the  intersection  is  from  the  north,  1,067  vehicles,  during  the 
afternoon  period  and  from  the  south,  671  vehicles,  during  the  morning 
(Figure  5.)  • 

Analysis  of  the  Mechanic  Street  -  Main  Street  intersection  indicates 
that  traffic  travelling  northbound  along  Main  Street  experiences  extremely 
long  delays    (Appendix  C-5). 
Options  to  Alleviate  Existing  Problems 

1)  Pre-Timed  Signal  on  Existing  Alignment 

As  with  the  Mendon  Street  -  North  Main  Street  intersection,  the  quickest, 
least  cost  option  that  addresses  the  need  to  move  traffic  through  the 
intersection  safely  and  efficiently  would  be  the  erection  of  a  traffic 
signal  at  the  intersection. 

This  option  could  reduce  average  delay  at  the  intersection  to  56  seconds 
(Appendix  C-6).    This  delay  indicates  a  level  of  service  "E". 

2)  Signalize  the  Intersection  and  Add  Right  Turn  Only  Lane  on  Main  Street 
Southbound 

A  second  option  would  be  to  signalize  the  intersection  and  add  a  right 
turn  only  lane  on  Main  Street  for  southbound  traffic.    If  adequate 
pavement  is  available,  this  option  could  be  accomplished  through 
restri  ping. 
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SUMMARY  OFVEHICLE  MOVEMENTS 
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Figure  5 
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Analysis  of  this  option  indicates  that  a  short  cycle  will  be  adequate.  However, 
because  the  optimum  timing  is  considerably  different  for  morning  and  afternoon 
peak  periods,  the  timing  should  be  variable  or  vehicle  actuated.  Furthermore, 
the  minimum  cycle  length  should  be  set  high  enough  to  allow  safe  intervals  for 
start-up  and  clearance.    With  optimal  signal  control  this  intersection  would  be 
expected  to  operate  at  level  of  service  B  during  the  morning  peak  hour  and  A  during 
the  afternoon  peak. 

If  a  traffic  signal  is  pursued  at  the  Mechanic  Street/Main  Street  intersection  it 
should  be  used  in  conjunction  with  the  traffic  signal  control  discussed  above 
for  traffic  signal  control  discussed  above  for  the  Mendon  Street/North  Main 
Street  intersection. 

Looking  Ahead  to  the  Year  2005 

The  Planning  Board  for  the  Town  of  Bellingham  provided  the  Metropolitan 
Area  Planning  Council  with  a  map  and  table  identifying  the  location  of  development 
proposals  currently  before  the  board  (Figure  3  and  Table  1).    Although  this  list 
is  incomplete,  these  proposals  together  show  1,253  residential  units,  150,000 
square  feet  of  commercial  space  and  28  acres  of  industrial  land. 

All  of  the  development  proposals  identified  by  the  planning  board,  with 
the  exception  of  the  28  acres  of  industrial  development,  are  located  such  that 
traffic  to  and  from  Interstate  495  will  traverse  these  tv;o  intersections.  This 
could  lead  to  a  significant  increase  in  traffic  in  the  two  intersections. 

Looking  ahead  to  what  this  new  traffic  and  other  background  growth  means 
with  respect  to  needed  improvements,  we  can  assume,  for  purposes  of  analysis, 
an  annual  growth  in  traffic  of  3  percent.    Then  the  inflated  traffic  volumes 
can  be  tested  on  the  alternative  improvements  presented  above.    Such  an 
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analysis  has  shown  that  each  of  the  options  presented  would  fail  under  traffic 
from  a  20-year  projection.    In  20  years,  then,  it  is  likely  that  major  reconstruction 
or  realignment  may  be  necessary.    One  may  infer  that  further  planning  for  this 
intersection  should  look  at  both  short-term  and  long-term  alternatives,  considering 
cost-effectiveness  in  each  case. 

Utilizing  a  3%  annual  growth  rate  for  traffic  at  the  intersections  results 
in  a  finding  that  none  of  the  improvements  identified  above  for  the  two 
intersections  will  be  adequate  for  2005  traffic  conditions.    The  Town  of 
Bellingham  should  identify  low  cost  options  to  improve  the  existing  traffic 
conditions  at  the  two  intersections  while  preparing  for  future  large  scale 
traffic  circulation  improvements. 
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c. 


Hartford  Avenue,  North  Main  Street  and  Cedar  Hill  Road 


This  analysis  involves  a  review  of  traffic  conditions  at  one  intersection 
located  in  the  northern  portion  of  Bel  1 ingham.    The  intersection  is  that  of 
Hartford  Avenue,  North  Main  Street  and  Cedar  Hill  Road. 

Existing  Conditions 

The  intersection  of  Hartford  Avenue,  North  Main  Street  and  Cedar  Hill  Road 
is  a  4-leg  intersection.  The  intersection  is  controlled  by  stop  signs  on 
each  of  its  four  legs. 

Hartford  Avenue  serves  eastbound  and  westbound  traffic  entering  the 
intersection.    The  street  operates  as  having  two  lanes  on  each  approach,  a 
through/left  turn  lane  and  right  turn  lane  eastbound  and  a  through/right 
^^'^^  lane  and  left  turn  lane  westbound. 

North  Main  Street  serves  northbound  traffic  entering  the  intersection. 
The  leg  operates  with  two  approach  lanes,  one  serving  through  and  left 
turning  traffic  and  one  serving  right  turns. 

Cedar  Hill  Road  serves  southbound  traffic  entering  the  intersection.  One 
approach  lane  on  this  leg  serves  all  traffic  movements. 
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The  intersection  is  utilized  by  1,767  vehic-les  during  the  morning  peak 
hour  and  1 ,801  vehlcl es  during  the  afternoon  peak  hour.    The  predominant 
traffic  flow  is  from  the  south  during  the  morning,  783  vehicles,  and  the 
east  during  the  afternoon,  1,184  vehicles  (Figure  6). 

Capacity  analysis  suggests  that  the  Hartford  Avenue  -  North  Main  Street 
-  Cedar  Hill  Road  intersection  experiences  extremely  long  delays,  level  of 
service  "F,"  on  North  Main  Street  and  Cedar  Hill  Road  during  both  peak 
hours  and  a  level  of  service  "E"  on  Hartford  Avenue  for  left  turns  into 
North  Main  Street  during  the  afternoon  peak  hour  (Appendix  D-1  and  D-2), 

Option  to  Alleviate  Existing  Problems 

1.    Pre-Timed  Signal  on  Existing  Alignment 

Capacity  analysis  reveals  that  locating  a  pre-timed  two  phase  traffic 
signal  at  the  Hartford  Avenue  -  North  Main  Street  -  Cedar  Hill  Road 
intersection  will  improve  the  intersection's  level  of  service  to  "A" 
during  both  peak  hours.    This  can  be  accomplished  through  the  use  of  a  42 
second  cycle    ^Appendix  D-3  and  D-4). 

green  time  for  northbound  and  southbound  traffic;  it  may  be  desirable  to 
use  a  longer  cycle  with  slightly  long.er  .delays  at  the  intersection. 
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SUMMARY  OF  VEHICLE  MOVEMENTS 
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Figure  6 


2005  Traffic  Conditions 


The  Planning  Board  for  the  town  of  Bellingham  provided  the  Metropolitan 
Area  Planning  Council  with  a  map  and  table  identifying  the  location  of 
development  proposals  currently  before  the  Planning  Board. 
These  combined  proposals  equated  to  over  1250  residential  units,  150,000 
square  feet  of  commercial  space  and  28  acres  of  industrial  land.  The 
planning  board  stated  that  this  listing  did  not  include  several  other 
development  proposals. 

All  of  the  development  proposals  identified  by  the  planning  board,  with 
the  exception  of  the  28  acres  of  industrial  development  are  located  such 
that  the  intersections  studied  will  need  to  be  traversed  by  development 
traffic  to  and  from  Interstate  495.    This  could  lead  to  a  significant 
increase  in  traffic  in  the  intersection. 

Utilizing  a  3%  annual  growth  rate  for  traffic  at  the  intersection  results 
in  a  finding  that  the  improvements  identified  above  for  the  intersection 
will  not  be  adequate  for  2005  traffic  conditions. 

Future  development  may  create  the  need  to  change  the  alignment  of  this 
intersection  to  correct  the  offset  configuration.    This  will  be  especially 
important  if  a  fully  actuated  multi-phase  traffic  signal  becomes  necessary. 
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C.    other  Intersections 

Although  the  traffic  analysis  was  only  conducted  for  the  three  intersections 
previously  discussed,  some  data  was  collected  and  observations  were  made  on  a  few 
additional  intersections.    That  material  and  information  follow: 

1.  Crooks  Corner  -    This  intersection  was  scheduled  for  construction 
during  1986;  therefore  no  particular  observations  were  made. 

2.  1-495  Off  Ramps  -  Local  officials  are  concerned  with  the 
growth  in  traffic  on  the  1-495  off  ramps  and  the  growth  in 
traffic  that  is  likely  to  occur  in  the  near  future.  They 
made  the  counts  included  in  Figure   7   >  but,  due  to  time 
requirements  an  analysis  was  not  conducted.    It  is  recom- 
mended that  additional  counts  and  an  analysis  be  made  for  both 
peak  periods.      This  should  include  traffic  related  to  both 
residential  and  industrial  growth. 

3.  South  Main  Street  (Route  126)  and  Mann  Street 

Mann  Street  provides  access  from  South  Main  Street, 
Bellingham,  to  the  Town  of  Blackstone  and  south  into  Woonsocket, 
Rhode  Island.    As  a  result,  it  probably  carries  a  higher  level 
of  traffic  than  would  have  been  expected. 

Mann  Street  is  regulated  with  stop  signs  and  the 
intersection    has  a  flashing  beacon.    A  high  private  hedge 
on  the  southwest  corner  obstructs  the  visibility  of  traffic 
entering  Route  126. 

4 .  Hartford  Avenue  and  Grove  Street 

There  have  been  four  fatalities  in  the  last  two  years 
at  this  intersection.    Hartford  Avenue  has  a  poor  sight  distance, 
is  on  a  curve  and  grade.    Vehicles  entering  the  intersection 
from  Grove  Street  southbound  have  a  poor  view  of  Hartford 
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Avenue  traffic. 

Because  some  of  this  area  is  industrially  zoned, 
there  is  likely  to  be  a  large  growth  in  traffic  in  the 
future . 

During  the  process  of  this  study  the  state  agreed 
to  the  reconstruction  of  the  intersection.  These 
improvements  shall  consist  of  straightening  and  improving 
the  safety  at  the  intersection.    This  project  is  currently 
at  the  100%  design  stage  and  will  be  funded  through 
Chapter  90  funds. 
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V.    CONCLUSIONS  AND  RECOMMENDATIONS 


This  study  has  served  to  summarize  the  various  traffic  problems 
in  the  Town  of  Bellingham  and  has,  as  a  result  of  the  attitude  survey, 
assigned  priorities  to  those  traffic  problems  that  have  been  recognized 
by  town  officials  and  residents.    The  establishment  of  the  priority  should 
be  used  by  the  town  in  approaching  resolutions  to  traffic  problems.  Crooks 
Corner's  traffic  problems  have  already  been  addressed  and  should  be  resolved 
in  the  near  future.    This  study  with  the  collection  of  turning  movement 
counts  has  included  an  analysis  of  the  intersections  at  Route  126  and 
140,  and  N.  Main  Street  and  Hartford  Ave.    The  analysis  has  shown  that 
improvements  can  be  made  to  these  intersections  to  reduce  congestion 
and  accidents.    The  town  should  consider  meeting  with  the  MDPW  district 
office  to  discuss  obtaining  professional  engineering  services  to  develop 
design  plans  for  improvements. 

Future  Growth 

Bellingham  is  one  of  the  low  population  outer  belt  communities  that  has 
begun  to  witness  demands  for  growth;  growth  that  adds  traffic  to  the 
highway  system.    It  is  important  that  the  Bellingham  Planning  Board  continue 
to  address  future  traffic  estimates  as  they  look  at  new  developments 
and  require  developers  to  make  improvements  off  the  site. 

The  Planning  Board  working  with  the  highway  superintendent  and  Board 
of  Selectmen  should  review  the  town's  curb-cut  policy  to  determine  if 
it  should  be  revised  to  give  the  town  more  control  over  the  location 
and  size  of  curb-cuts.    Controlling  curb-cuts  improves  traffic  operations. 
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other  issues  that  should  be  addressed  by  town  include: 

°     Encourage  update  of  County  Base  map  series. 

°     Develop  general  recommendations  for  each  intersection. 

°     Make  Planning  Board  aware  of  traffic  problems,  and  the  need 
to  have  developers  address  off-site  improvements,  i.e.  - 
developer  commitment  of  right-of-way  and  impact  fees. 

°     Work  with  MDPW  to  continue  to  address  traffic  problems  on 
state  highways. 
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Appendix  A 
Bellingham  Letterhead 


December  10,  1985 


Dear  Bellingham  Official: 

The  Bellingham  Board  of  Selectmen  in  cooperation  with  the  Metropolitan 
Area  Planning  Council  is  conducting  a  traffic  study  for  the  town.  The 
study  will  include  a  detailed  analysis  of  the  intersections  of  Hartford 
Avenue  and  North  Main  Street  and  the  intersection  of  Routes  126  and  140. 
In  addition  the  study  will  include  the  development  of  a  list  of  other 
traffic  problems.    An  effort  will  be  made  to  put  this  list  in  priority 
order. 

As  a  result  of  a  number  of  meetings  held  with  town  officials  the  attached 
list  of  traffic  problem  areas  has  been  developed.    We  are  now  requesting 
that  both  town  residents  and  officials  take  the  time  to  rank  these  problems. 
We  will  put  this  information  together  into  one  list  of  priorities.  Please 
indicate  your  priority  for  each  problem  listed.    There  is  space  to  list 
additional  problem  locations  if  you  wish. 

Please  return  this  material  to  me  at  the  Bellingham  Town  Hall  by 


Thanks  for  your  assistance. 
Sincerely, 


Michael  A.  Jail  let 


/ 


Appendix  A  (con't) 
INVENTORY  OF  TRAFFIC  AND  HIGHWAY  ]^^Uf^ 


Town  of  Bellingham 


Please  rank  each  of  the  following  projects  from  0  to  4.    Zero  (0) 

^h.^t^ch"  L"^  i"  ^  represents  a  severe  proble 

tnat  should  be  resolved. 


North  Main  St.  & 
Hartford  Ave. 

rruDiem  KanKing  ^Please  circle) 
No  Droblem                    MoHium  c^w/^w.^ 

1                2               ?           /I  c 

Hartford  Ave.  & 
Grove  St. 

1                2              3           4  5 

Depot  St. 

1               2             3           4  5 

1-495  off  ramp 
from  North 

1               2              3           4  5 

Routes  126  &  140 

1               2              3           4  5 

Maple  St.  RR  bridae 

^                2              3           4  5 

Routes  126  &  Main  St. 

1                2              3           4  5 

Paine  St. 

1                2              3           4  5 

Crooks  Corner 

1                2              3           4  5 

Pulaski  Blvd. -Crooks 
Corner  to  RI 

1                2              3           4  5 

Hartford  Ave.  & 
Maple  St. 

1                2              3           4  5 

South  Maple  St. 
and  Route  140 

1                2              3           4  5 

Additional  locations 
(list) 

1               2              3           4  5 

1                2              3           4  5 

Please  return  by 
Return  form  to  Michael 

Administrator 

Bellingham  Town  Hall 

A.  Jail  let 
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ACCIDENT  DIAGRAM 


TOWN         ^  £LL  ING  VAKK^  

'NTERSECTION        >lo.l^U.      m  M  m  f  rp-^  ^ 


T/"/as-  +, 

12.(31/  %s 


No\l,TH  t^^AiN  ST 


MMCT  FoiU)  AVE" 


 ►'4- 


Head  On 
Rear  End 
Angle 
Backing 


LEGEND 

□5= 


04- 


Fixed  Object 
Lost  Control 
Pedestrian 
Parked  Vehicle 
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TOWN 


ACCIDENT  DIAGRAM 

DATE 


'/3 


INTERSECTION 


-STOP 


MMH  ST. 


NoRTR  Main  ST 


i 


LEGEND 


— ►'^  

Head  On 

^ — 

Rear  End 

i< — 

Angle 

— 

Backing 

□4- 


Fixed  Object 


Lost  Control 


Pedestrian 


Parked  Vehicle 
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ACCIDENT  diagram' 


TOWN  ^gLLiNC)  WK^ 


-1  3/ 


LANS: 


— ^ — CD 


Head  On 


Rear  End 


LEGEND 

"5? 


Angle 


Backing 


Fixed  Object 


Lost  Control 


Pedestrian 


Parked  Vehicle 


TOWN  _ 

INTERSECTION        ^^iMgT     ST.     t      ELBovQ  sT. 
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ACCIDENT  DIAGRAM 

DATE 


I  ^85 


Elbow)  iT 


LEGEND 


— ►"^  

Head  On 

^ — 

Rear  End 

i<  

Angle 

^^-^ — 

Backing 



Fixed  Object 



Lost  Control 

CX  

Pedestrian 

Parked  Vehicle 
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ACCIDENT  DIAGRAM 

INTERSECrrON  SouTvA    M.,r.  ^  ^ 


TOWN  C^g-LLlNGUUM 


Fixed  Object 
Lost  Control 


Pedestrian 


Parl<ed  Vehicle 
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TOWN 


ACCIDENT  DIAGRAM 


INTERSECTION     v'uc.^^^l    T\lj^  ^  L-MCE 


DATE 


Pu(_A51</  T3LVB 


L.^K^  5-r. 


-4 


Head  On 


Rear  End 


Angle 


Backing 


LEGEND 


D4  


04- 


Fixed  Object 


Lost  Control 


Pedestrian 


Parked  Vehicle 


1^8^  HLM  -  CHAPTER   10   ;    UNSIGNAI  T -Pn        ^  .r-r- 

DATE:  07-01-1986  y  r MP  i ;  -- (PAGE  1 

bellmend  TIME:u8: 17: o9 


Y 


LAST  DATASETS  LOADED  OR  SAVED 
VOLUME=  GEOMETRrCS= 
KEY:    A-  -B 

I 
I 

C 

GENERAL  CHARACTERISTICS 

rZrknJl'^''  GREATER  THAN  250,000:  NO 
CONTROLS:    FROM  C:  STOP 
PREVAILING  »?'EED:      J.Cj  MPH 
MAIN  STREET  #  OF  LANES:    2  LANES 

MAIN  STREET  APPROACH  A  -  EXCLullVE  RIGHT  TURN  LANE: 
MINOR  STREET  LANES 
APPROACH:    C:    Mendan  St. 
SHARED  LEFT  AND  RIGHT  TURN  LANE"  YES 

SIGHT  DISTANCE  RESTRICTTHMq  f 

APPROACH  A-    Lrth  M  ^'"^=^^°'^ds) 

^E^TS                           O^So^               B:    North  Main  C:    Mendon  St. 

THRUS                             O  OO  0.00 

RIGHTS                           o'oo                         '-'-'-''^  0.00 

0.00  0.00 


NO 


42         0  778 


APPROACH  A.  m  ■ 

A     North  Maxn     B:    North  Main     C:    Mendon  St. 
VOLUME  O     Ji;?  ,LT       TH       RT       LT       TH  RT 

^n""  0.80                   "'o  of  -2         0  587 

ADJ  VOLUME  0     590  /ii      ^/-'^^  0.83 

PERCENT  GRADE  4.00   '                '^'^l^,?^  ^       39         0  707 

PASS  CAR/HR  0  *-'-0'"' 

STEP   1   RIGHT  TURNS  FROM  p.m  ^ 

CONFLICTING  FLOWS  C: Mendon  St. 

CRITICAL  GAPS  2*^" 
CAPACITY  5-5 

ACTUAL  CAPACITY  ^''^ 

792 

CRITICAL  GAPS  ""^0 
CAPACITY  5.0 
CAPACITY  USED 

IMPEDANCE  FACTOR  ^0'/. 

ACTUAL  CAPACITY  '"'•'^^ 

658 


1935  HCM  -  CHAPTER  10 
DATE: 07-01-1986 
bell  mend 


Appendix  C-1  (con't) 
UNSIGNALIZED  -  3  APPROACHES    (PAGE  of 
TIME: 08: 17: 09 


STEP  3  LEFT  TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
ACTUAL  CAPACITY 


C:Mendon  St. 


1357 
6.5 
147 
69 


MOVEMENT 

LT  FROM  B: 

ALL  MOVES  FROM  C: 


SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 

DEMAND         CAPACITY     RESERVE       LOS     AVG  DEL (SEC 


396 

820 


658 
514 


262  C  13.73 

-307  E*  INFINITE 


)    AVG  QUEUE 
.1.51 
INFINITE 


!9e5  HCM  -  CHAPTER  9:    SIGNALIZED  -  OPERATIONAL  ANALYSIS 

rienaonpm 

2p90 

date:  07-02-1986  time:  08:  .^O;  4:^ 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

l^nr^rln^^  M^^nnS"  GEOMETR I  CS=b  1  mnpmg  SI  GNAL=b  1  mnpms2 
LOCATED   IN  CBD:n 


Appendix  C-2 


VOLUME  ?< 


DIR 

LT 

TH 

EB 

"TO 

0 

WB 

0 

0 

NB 

313 

336 

SB 

0 

472 

GEOMETR ICS 
VOLUMES 

RT 
587 
0 
O 


#  OF  LANES 
LT  TH  RT 
0  1  0 
0  0  0 
0  1  0 
0     1  1 


LANE  WIDTH 
LT  TH  RT 
1 2  0 
0  0 
12  0 
12  12 


(.) 
0 
0 
0 


CURB  TO 
CURB 
40 
0 
40 
40 


TRAFFIC  ?y.  ROADWAY  CONDITIONS 

ADJ  PARK- 
DIP  GRADE  -/.HV       Y/N  MOVES  BUSES 
EB     0.07.  2.07. 
WB     0.07.  0.07. 
NB     0.07.  2.07. 
SB     5.07.  2.07. 

PHASINGS 

EASTBOUND 
1      t     r  p 

1  ♦  * 

2  ♦ 

CYCLE=  120.0 


PEDESTRIANS 


N 

0  0 

.  830 

1? 
u 

n 

17.  0 

N 

0  0 

.  000 

0 

17.  0 

'J  0 

.  870 

5 

n 

1 7 .  0 

N 

0  0 

.  800 

5 

n 

17.  0 

APR 


0 


WESTBOUND 
1      t     r  p 


NORTHBOUND 
1     t     r  p 


SOUTHBOUND  GREEN 
1     t     r  p 

*  37 .  2 

*     *  72.8 


Y+R  PRE/ACT 


u 
5 


P 
P 


VOLUME  ADJUSTMENT  WORKSHEET 
PART   1    (MOVEMENT  ADJUSTMENTS) 
LTV7.     THV7.     RTV7.  PHF 


DIR 
EB 
WB 
NB 
SB 


LTFR  THFR  RTFR 


0 


31-1 


0 


0     587     . 830 

39 

0 

707 

0         0     . 000 

0 

0 

0 
0 

336         0     . 870 

360 

386 

472       33     . 800 

0 

590 

41 

PART  2    (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB  LT-RT 
NB  LT-TH 
SB  TH 
SB  RT 


FLOW  N       LU  V     Pit  Prt 

746   1    1.00  746  0.05  0.95 

746   1    1.00  746  0.48  0.00 

590   1    1.00  590  0.00  0.00 

41    1    1.00  41   0.00  1.00 


#  LANES 
LT  TH 

0  0 
0  1 


PART  3    (OPPOSING  VOLUME  ADJUSTMENTS) 

BErNr"^nP^Pncrrn  OPPOSING  APPROACH 

BEING  OPPOSED  VOLUMES  7.   IN  PHASE  WITH  LEFT 

EASTBOUND  . 
NORTHBOUND  0     590       41  loS  ^61 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP     IDEAL  N     Fwid       Fhv       For  Foarf     Ph  ^ 

-         il-  \  ^-^  0.^^ 

SB     RT  -^^^  0.975   1.000   1.000   1.000   1.000  ll^O 

1.000  0.990  0.975   l.ouu   1.000   1.000  0.850   i . ooo 

INrUT^VARl^BLEs'"'"""'  ADJUSTMENT  FACTOR  FLT 

Nri20     73     1     74!  /'^  ^°       ^°  Plf 

CALCULATIONS  -*^''     -^-^O  0. 48     1     615  0.00 


OPPOSING 
VOLUME 

0 

615 


s 

1225 
853 
1738 
1477 


lo^.nj  Ha.^.2.Z  U.4V1   0.482  24.521   0.518     2.146     2.293  0.479  0.479 


CAPACITY  ANALYSIS  WORKSHEET 
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DIR  LN  GROUP 
EB  LT-RT 
NB  LT-TH 
SB  TH 
SB  RT 


V         3     v/s  q/C 
746   1225  0.61  0.'31 
746     853  0.87  0.61 
590   1738  0.34  0.61 
41    1477  0.03  1.00   1477  0.03 


c  v/c 
380  1.96 
517  1.44 
1053  0.56 


CRITICAL 
■* 


CYCLE=120.0     LaST=10.0     SUM  V/S  CRIT=   1.48  TOTAL  V/C=  1.62 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C  C 
EB     LT-RT  1.96  0.31  120 

NB     LT-TH  1.44  0.61  120 

SB     TH  0.56  0.61  120 

SB     RT  0.03   1.00  120 


DIR  Delay  LOS 
EB  ■'.1363.71  F 
NB  392.35  F 
SB     10.49  B 

INTERSECTION  DELAY  =620.03  INTERSECTION  LOS=F 
optimal   cycle  length  120.0 

suggested  timing  phase  1  is  45.1  sees  green, 
suggested  timing  phase  2  is     64.9  sees  green', 


dl 

c 

d2 

PF 

Del  ay 

LOS 

Avq  Q 

95 

55. 

44 

380 

1308. 27 

1 

.  00 

1363. 71 

F 

29K  1 

847 

56 . 

39 

517 

335 . 96 

1 

.  00 

392. 35 

F 

86.  2 

245 

10. 

70 

1 053 

0 .  52 

1 

.  00 

1 1 .  22 

B 

7.  7 

6 

0. 

00 

1477 

0.  00 

1 

.  00 

0.  00 

A 

0 .  0 

1 

•/  Q 


5.0  sees  yellow  +  red  clear 
5.0  sees  yellow  +  red  clear 
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DA?|.07^-)^   iSpr^""*  U^SIGNALIZED  -  3  APPROACHES    (PAGE   1   oi  2) 

DATE.  u7-(.)._.- 1986  TIME:  12:  46:  lO 

mainmend 

LAST  DATASETS  LOADED  OR  SAVED 
VOLUME=mendvol  GEOMETRICS=mendgeo 
KEY:    A-  -B  ^ 

I 
I 

C 

GENERAL  CHARACTERISTICS 

POPULATION  GREATER  THAN  250,000:  NO 

CONTROLS:    FROM  C:  STOP 

FROM  C  RT  LANE:  STOP 
PREVAILING  SPEED:      30  MPH 
MAIN  STREET  #  OF  LANES:    2  LANES 

MAIN  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  Y 

MINOR  STREET  LANES 

APPROACH:    C:    Mendon  St 

SHARED  LEFT  AND  RIGHT  TURN  LANE:  NO 

RIGHT  TMPM^'^n^^^^'''^^         SHALLOW  RIGHT  TURN  ANGLE:  NO 
RIGHT  TURN  ACCELERATION  LANE  ON  MAJOR:  YES 

^PPpLri^"''"''^^  RESTRICTIONS    (in  seconds) 

APPROACH  ^-^n     B:    North  Ma.n     C:    Mendon  St 

™Rus  0.00  0  00 

"SHTS  0.00  o'oo 

■  yo  (J,  (jQ 

^in     B:   North  Main     C:   Mendon  St 

"^^       ^'^       LT       TH  RT 
■33     313     336         0       .32         0  587 
^->-S7  0.83 


APPROACH 

A:  North 

LT  TH 

VOLUME 

0  472 

PHF 

0.  SO 

ADJ  VOLUME 

0  590 

PERCENT  GRADE 

4.  00 

PASS  CAR/HR 

0 

41     360     386         0  39 

'-'•00  0.00 


0  707 


396 


42         0  778 


STEP   1   RIGHT  TURNS  FROM  C: Mendon  St 

CONFLICTING  FLOWS  -"enaon  St^ 

CRITICAL  GAPS  ^ 
CAPACITY  .  : 

ACTUAL  CAPACITY 


u 

1 030 
1 030 


STEP  2  LEFT  TURNS  FROM  B:  North  M=iin 

CONFLICTING  FLOWS  t-- North  f^axn 

CRITICAL  GAPS  t 

CAPACITY 

CAPACITY  USED 

IMPEDANCE  FACTOR  ^'4'^' 

ACTUAL  CAPACITY  'Zi 

6o8 
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1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  o-f  2) 
DATE :  07-03- 1 986  T I ME : 1 2 : 46 :  1 0 

mai nmend 


STEP  3  LEFT  TURNS  FROM  C:Mendon  St 

CONFLICTING  FLOWS  1357 

CRITICAL  GAPS  6.5 

CAPACITY  147 

ACTUAL  CAPACITY  69 


SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 

MOVEMENT                                DEMAND         CAPACITY     RESERVE  LOS     AVG  DEL (SEC)  AVG  QUEUd 

LT  FROM  B:                                 396                  650                262  C            13.73  l.-^l 

LT  FROM  C:                                   42                    69                  27  E          135.34  14.33 

RT  FROM  C:                                 778                1030                252  C            14.31  0.17 


SIGNALIZED  -  OPERATIONAL  ANALYSIS  ^"'^ 


1^85  HCM  -  CHAPTER  9: 
Mendonpm 
2p90 

date:  07-02-1986  j.  • 

volume':'.       ^^^^^  or^saved'^'^'" 

l™'!nT^^^^  ™TRICS=bI.np.g3  SIGNAL=bI  .np.s. 
VOLUME  ?<  GEOMETRICS 

VOLUMES 
DIR  LT  TH  RT 
32  0  587 
WB  0  o  0 
NB  313  336  0 
SB         0     472  7"^ 


#  OF  LANES 
LT  TH  RT 
1      1  0 

0  0  0 

1  1  0 
0     1  1 


LANE  WIDTH 
LT  TH  RT 
12  12  0 
0  0  O 
12  12  0 
0   12  12 


CURB  TO 
CURB 
40 
0 
40 
40 


GRADE 

AD J  PARK 

7.HV 

Y/N  MOVES 

0.  07. 

2.  07. 

N  0 

0.  0'/. 

0.  07. 

0 

0.  07. 

2.  07. 

N  0 

5.  07. 

2.  07. 

N  0 

EB 
WB 
NB 
SB 

PHASINGS 

EASTBOUND 
1      t     r  I 
1     *  * 
* 

CYCLE=  60.0 


PEDESTRIANS 


ARR 


0 
0 
0 


.  830 
.  000 
.  870 
.  800 


0 

c 
U 

5 


n 
n 


17.  0 
17.  0 
17.  0 
17.  0 


O 


WESTBOUND 
1      t     r  t 


NORTHBOUND     SOUTHBOUND  GREEN     Y.R  pre/«cT 
^  P      1      t     r  p 

*     *  47.4       5  A 


VOLUME  ADJUSTMENT  WORKSHEET 
PART   1    (MOVEMENT  ADJUSTMENTS) 

T%7'^'V-'""  LTFRTHFRRTFR 

31-      -^1  -'"-"^  0  0 

-i-     -.^.6         u     .870       360  3RA 

0     472       3^       pnn  -  ^ 


DIR 

EB 

WB 

NB 

SB 


PART 

DIR  LN  GROUP 
EB  LT 
EB  TH-RT 
NB  LT 
NB  TH 
SB  TH 
SB  RT 


<LANE  GROUP  ADJUSTMENTS) 


FLOW  N 
39  1 

707 

360 

386 

590 
41 


1 
1 
1 
1 
1 


LU 

00 
00 
00 
00 
00 
00 


V  PI t  Prt 
39  1.00  0.00 
707  0.00  1.00 
360  1.00  0.00 
386  0.00  0.00 
590  0.00  0.00 
41  0.00  1.00 


LEFT  ?UR°r'°''^^  ADJUSTMENTS) 

BEING  OPPOSED  VOLLlMFr'°^^'^^  APPROACH 

LT       TH       PT  "'^^^^  WITH  LEFT 

EASTBOUND  o         n  '^^ 

NORTHBOUND  o     son       J'!  ^'^'-^      1'-*^-'  100 

"  ^1  100      100  79 

oiR^LN^rou^^^^DErr^^^^^^'^'''^^'^^^^ 


#  LANES 
LT  TH 
0  0 
0  1 


OPPOSING 
VOLUME 
0 

623 


EB 
EB 
NB 
NB 
SB 
SB 


LT 
TH-RT 
LT 
TH 
TH 
RT 


1 800 
1 800 
1 800 
1  SOO 
1 800 
1 800 


Fwid  Fhv  Pgr  Fpark 
.OOO  0.990  1.000  l.OOO 
l.OUO  0.990  1.000  l.OOO 
l.OOO  0.990  1.000  l.OOO 
1.000  0.990  1.000  1.000 
.OOO  0.990  0.975  1.000 
l.OOO  0.990  0.975  l.OOO 


Fbus  Farea 
000  1 . 000 
000  1 . 000 
000  1 . 000 
000  1 . 000 
000  1 . 000 
000   1 . 000 


Frt 
1.000  0. 
0.763  1 
1.000  0. 
1 . 000  1 . 
1 . 000  1 . 
0.850  1. 


Fit 
850 
000 
456 
000 
000 
000 


1515 
1359 
812 
1782 
1738 
1477 


DfR     C        G  N 
NB     60     47  1 
CALCULATIONS 
DIR  Sop  Yo 
NB   ISOO  0.346 


Va 
360 


V'm 
336 


Vlt 
360 


40. 


Gu 
^48 


0 


Fs 
486 


Pit 
1 .  00 

PI 
0(.")0 


No 
1 


Vo 
623 


Gq 


6.659  0, 


PI  to 
0 ,  (DO 

Pt 

000 


0, 


6-f 

0<I)0 


CAPACITY  ANALYSIS 
DIR  LN  GROUP  v 


EB 
EB 
NB 
NB 
SB 
SB 


LT 

TH-RT 

LT 

TH 

TH 

RT 


39 
707 
360 
386 
590 

41 


WORKSHEET 
s 

1515 
1359 
812 
1782 
1738 
1477 


v/s 
0.  03 
0.  52 
44 


34 
03 


g/C 
0 .  04 
0.  00 
0.  79 
0 .  79 

0 .  79 

1 .  00 


c 
65 

0 

642 
1 408 
1373 
1477 


v/c 
59 

.  0(1) 
56 

,27 
43 
03 


CRITICAL 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP 
EB  LT 
EB  TH-RT 
NB  LT 
NB  TH 
SB  TH 
SB  RT 


v/c 

g/C 

C 

dl 

■  c 

0.59 

0.  04 

60 

21. 

42 

65 

0 .  (DO 

0.  00 

60 

0. 

0(D 

0 

0.  56 

0 .  79 

60 

1 . 

80 

642 

0 .  27 

0.  79 

60 

1. 

28 

1 408 

0 .  43 

0.  79 

60 

1 . 

52 

1373 

0 .  (D3 

1 .  00 

60 

0. 

00 

1477 

d2  PF 

S .  90  1 .  (DO 

0 . 00  0 . 00 

0 .85  1 .  (DO 

0.03  0.85 

0 .14  0 . 85 

0.00  0.85 


DIR  Delay 
EB  1 . 57 
NB  1 . 86 
SB       1 . 32 


LOS 
A 
A 
A 


INTERSECTION  DELAY  =      1.60   INTERSECTION  LOS=A 

optimal   cycle  length  60.0 

suggested  timing  phase   1   is  -^7 

suggested  U.inl  ^p...e  2  .7.1  \%\\  f^^^' 


Appendix  C-4A  (con 


EI 

2.315 


(J, 


Fm 
456 


(J 


Fit 
456 


CYCLE=  60.0     L0ST=10.0     SUM  V/S  CRIT=  (D.47  TOTAL  V/C=  0, 


Del  ay 

LOS 

Ayg  Q 

95-/ 

30 .  32 

D 

0.  6 

0 .  00 

A 

1 1 .  8 

1 

2.65 

A 

1 .  3 

1 

1.11 

A 

1.4 

1 

1 .  41 

A 

2.  1 

1 

0.  00 

A 

0 .  0 

1 

5.0  sees  yellow  +  red  clear 
5.0  sees  yellow  +  red  clear 


Appendix  C-4h 


19B5  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 
Mendonp**  A 

am  60 

date: 07-03-1986  time: 13:02:23 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=menvol am       GEOMETRICS=bl mnpmg3       SIGNAL=bl mnpmsS 
LOCATED   IN  CBD:n 
VOLUME  ?<  GEOMETRICS 

VOLUMES  #  OF  LANES     LANE  WIDTH     CURB  TO 


DIR 

LT 

TH 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

CURB 

EB 

14 

0 

248 

1 

1 

0 

12 

12 

0 

40 

WB 

0 

0 

0 

(I) 

0 

0 

0 

0 

0 

0 

NB 

228 

610 

0 

1 

1 

0 

12 

12 

0 

40 

SB 

0 

284 

17 

0 

1 

1 

0 

12 

12 

40 

TRAFFIC  ?<  ROADWAY  CONDITIONS 

AD J  PARK  PEDESTRIANS  ARR 


DIR 

GRADE 

7.HV 

Y/N  MOVES 

BUSES 

PHF 

CROSS 

BUT 

MIN  TIME 

TYf 

EB 

0.  07. 

2.  07. 

N  0 

0 

.710 

5 

n 

17.  0 

WB 

0.  07. 

0.  07. 

0 

0 

.  000 

0 

17.0 

0 

NB 

0.  07. 

2.  07. 

N  0 

0 

.  850 

5 

n 

17.0 

SB 

5.  07. 

2.  07. 

N  0 

0 

.  770 

5 

n 

17.0 

PHASINGS 

EASTBOUND       WESTBOUND       NORTHBOUND     SOUTHBOUND  GREEN     Y+R  PRE/ACT 

Itrpltrpltrpltrp 
1**  *2.65A 
2  *  ■  ♦*  47.45A 


CYCLE=  60.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART   1    (MOVEMENT  ADJUSTMENTS) 

DIR     LTV7.     THV7.     RTV7.       PHF     LTFR  THFR  RTFR 


EB 

14  0 

248 

.  710 

20  0 

349 

WB 

0  0 

0 

.  000 

0  0 

0 

NB 

228     6 1 0 

0 

.  850 

268  718 

0 

SB 

0  284 

17 

.  770 

0  369 

'7'? 

PART  2 

(LANE 

GROUP 

ADJUSTMENTS) 

DIR  LN 

GROUP 

FLOW 

N  LU 

V 

Pit 

Prt 

EB  LT 

20 

1    1 .  00 

20 

1 .  00 

0.  00 

EB  TH- 

•RT 

349 

1    1 .  00 

349 

0 .  o<:) 

1 .  00 

NB  LT 

268 

1    1 .  00 

268 

1 .  00 

0 .  0<I) 

NB  TH 

718 

1    1 .  00 

718 

0 .  00 

0 .  00 

SB  TH 

369 

1    1 .  00 

369 

0 .  00 

0.  00 

SB  RT 

1    1 .  00 

0 .  00 

1 .  00 

PART  3    (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED  VOLUMES  7.   IN  PHASE  WITH  LEFT         #  LANES  OPPOSING 


LT 

TH 

RT 

LT 

TH 

RT 

LT  TH 

VOLUMf- 

EASTBOUND 

0 

0 

0 

1 00 

1 00 

1  (1)0 

0  0 

0 

NORTHBOUND 

0 

369 

22 

1 00 

1 00 

79 

0  1 

386 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL  N 

Fwi  d 

Fhv 

Pgr 

Fp  ar  k 

Fbus 

Far  ea 

Prt 

Fit 

s 

EB 

LT 

1800  1 

1 .  000 

0. 

990 

1 

.  000 

1 .  000 

1 .  000 

1 .  000 

1 . 

000 

0 

.  850 

1515 

EB 

TH- 

■RT 

1800  1 

1 .  000 

0. 

990 

1 

.  000 

1 .  000 

1 .  000 

1 .  000 

0. 

763 

1 

.  000 

1359 

NB 

LT 

1 800  1 

1  .  000 

0. 

990 

1 

.  000 

1 .  000 

1 .  000 

1 .  000 

1 . 

000 

0 

.  607 

1081 

NB 

TH 

1 800  1 

1 .  000 

0. 

990 

1 

.  000 

1 .  <!)00 

1 .  (1)00 

1 .  Cxi)  (I) 

1. 

000 

1 

.  000 

1782 

SB 

TH 

1 800  1 

1 .  000 

0. 

990 

0 

.  975 

1 .  000 

1 .  000 

1 .  000 

1 . 

000 

1 

.  000 

1738 

SB 

RT 

1 800  1 

1  .  000 

0. 

990 

0 

.  975 

1 .  00(1) 

1 .  000 

1 .  000 

0. 

850 

1 

.  000 

1477 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES  Appendix  C-4b  (con 

DIR  C  G  N  Va  Vm  Vlt  Pit  No  Vo  Pita 
NB  60  47  1  268  718  268  1.00  1  386  0.00 
CALCULATIONS 

DIR  Sop         Yo  Gu         Fs         PI  Gq         Pt  G-f  El         Fm  Fit 

NB   1800  0.215  43.966  0.634   1.000     3.441   0.000     0.000     1.776  0.607  0.607 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP         v         s     v/s     g/C         c     v/c  CRITICAL 


EB 

LT 

20 

1515 

0. 

01 

0. 

04 

65 

'J .  30 

EB 

TH-RT 

349 

1359 

0. 

26 

0. 

00 

0 

0.  00 

NB 

LT 

268 

1081 

0. 

25 

0. 

79 

854 

:> .  3 1 

NB 

TH 

718 

1782 

0. 

40 

0. 

79 

1 408 

0.51 

SB 

TH 

369 

1738 

0. 

21 

0. 

79 

1373 

I).  27 

SB 

RT 

1477 

0. 

01 

1 . 

00 

1477 

0 .  0 1 

CYCLE=  60.0  L0ST=10.0  SUM  V/S  CRIT=  0.42  TOTAL  V/C=  0.50 
LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN 

GROUP 

v/c 

g/C 

c 

dl 

c 

d2 

PF 

Del  av 

LOS 

Avg  Q 

95 

EB 

LT 

0.  30 

0.  04 

60 

21 

.  15 

65 

0.  80 

1 .  00 

21 .  94 

C 

t  j .  3 

1 

EB 

TH- 

•RT 

0 .  00 

0 .  0(1) 

60 

0 

.  00 

0 

0 .  00 

0.  00 

0 .  00 

A 

5.8 

1 

NB 

LT 

0.31 

0.  79 

60 

1 

.34 

854 

0.07 

1 .  00 

1  .  41 

A 

0.  9 

1 

NB 

TH 

0.51 

0.  79 

60 

1 

.  68 

1408 

0 .  26 

0.  85 

1 .  65 

A 

2.5 

SB 

TH 

0.  27 

0.  79 

60 

1 

.  27 

1373 

0 .  03 

0.  85 

1.11 

A 

1 .  3 

1 

SB 

RT 

0.01 

1 .  00 

60 

0 

.  00 

1477 

0 .  00 

0 .  85 

(I' .  00 

A 

0 .  0 

1 

DIR  Delay  LOS 
EB       1 . 17  A 
NB       1 . 59  A 
SB       1 . 04  A 

INTERSECTION  DELAY  =     1.38   INTERSECTION  LOS=A 
optimal   cycle  length  60.0 

suggested  timing  phase  1  is  1.6  sees  green,  5.0  sees  yellow  +  red  clear 
suggested  timing  phase  2  is     48.4  sees  green,       5.0  sees  yellow  +  red  clear 


^^S^'TER   10   :    UNSIGNALIZED  -  3  APPROACHES    (PAGE   1   of  ^P^ndix  C-5 
DATE : u7-Uo- 1 986  T I ME : 07 : 58 : 30 

Main  @  Mechanic  PM  Peak 


LAST  DATASETS  LOADED  OR  SAVED 
VOLUME=mainmech       GEOMETRICS=mai nmech 
KEY:    A-  -B 
I 

C 

GENERAL  CHARACTERISTICS 

POPULATION  GREATER  THAN  250,000:  NO 

CONTROLS:    FROM  C:  STOP 

FROM  C  RT  LANE:  YIELD 
PREVAILING  SPEED:      30  MPH 
MAIN  STREET  #  OF  LANES:    2  LANES 

MAIN  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 

MINOR  STREET  LANES 
APPROACH:    C:    Main  St 

SHARED  LEFT  AND  RIGHT  TURN  LANE:  NO 

RIGHT  TJiRN^^rnp^'^T'Tn!  ^'^^^"^  ^^^^^  ^^GLE:  YES 

KIGHT  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 

llTJn.nl^^''''^^  RESTRICTIONS   (in  seconds) 

AFFROACH  A:   Main    (Rte  1   B:    Mechanic  St  C:    Main  St 

THRul  J;-""  ^-'-'^^^ 

RIGHTq  ^   ■  '-^  0.00 

^^^^TS  ,,.00  0.00  1.00 

APPROACH  A:    Main    (Rte   1   B:    Mechanic  St  C:    Main  St 

VOLUME  ^0     ^9     778  -^i  ^'^ 

ADJ   VOLUME  o'  n-rj        i  ^    t^o  -      ,  '"'•'^^ 

PERCENT  GRADE  O.OO  '^oo  ^""^  ^ 

■  ••  oo  O.  00 

358        0  a 


PASS  CAR/HR  0  24 


STEP   1   RIGHT  TURNS  FROM  C:Main  St 

CONFLICTING  FLOWS  ^•"^in  bt 

CRITICAL  GAPS 
CAPACITY 
ACTUAL  CAPACITY 


729 
5.  5 


rnMP,  rntf*"^  ^^"'"^  B:  Mechanic  St 

CONFLICTING  FLOWS  .  , 

CRITICAL  GAPS  ^ 

CAPACITY  ::;^'0 

CAPACITY  USED 

IMPEDANCE  FACTOR  JJ' 
ACTUAL  CAPACITY  ;T^t 


Main  Q  Mechanic  PM  Peak 


STEP  3  LEFT  TURNS  FROM  C:Main  St 

CONFLICTING  FLOWS  .  h 

CRITICAL  GAPS  t  t 

CAPACITY  f';* 
ACTUAL  CAPACITY 


MOVFMFMT                          SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 

MOVEMENT  DEMAND  CAPACITY  RESERVE  LOS^'IvG  DEL (SEC)  AVG  QUEUE 
LT  FROM  B:  04 

"  -^41            B  10.55  0.07 

LT  FROM  C:                                  750  . aa 

RT  FROM  C:                                     o  "^^^  INFINITE  INFINITE 

e  478                470           A  7.65  o  -.^ 


'5(c(  ' 


Appendix  C-6 


7 


9:    SIGNALIZED  -  OPERATIONAL  ANALYST 


SIGNAL=mechl 


1985  HCM  -  CHAPTER 
Main  @  Mech 
pm  peak 

date: 07-03- 1986  t  i  me : 08 : 28 : 59 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 
VOLUME=mechl  GEOMETR ICS=mech 1 

LOCATED   IN  CBD:n 
VOLUME  ?<  GEOMETR  ICS 

VOLUMES 
DIR  LT  TH  RT 
EB  312  0  7 
WB  0  0  0 
NB  13  331  0 
SB         0     289  778 


#  OF  LANES 
LT  TH  RT 
1  0  1 
0  0  0 
0  1  0 
0     1  0 


LANE  WIDTH 
LT  TH  RT 
13     0  12 
0     0  0 
0   1 3  0 
0  1 3  0 


CURB 
CURB 
28 
0 
28 
28 


TO 


TRAFFIC  ?< 

DIR  GRADE 
EB     0.  07. 
WB  0.0"/. 
NB  3.0'/. 
SB  0.0"/. 


ROADWAY  CONDITIONS 

AD J  PARK 
■/.HV       Y/N  MOVES  BUSES 
2.  07. 
0.0'/. 
2.  07. 
2.  07. 


N 

0  0 

.  960 

ez- 

n 

0  0 

.  000 

0 

N 

0  0 

.  900 

5 

n 

N 

0  0 

.  930 

5 

n 

PEDESTRIANS 
PHF  CROSS  BUT  MIN  TIME 

1 4 .  0 
1 4 .  0 
1 4 .  0 
14.  0 


ARR 
TYPE 

O 


PHASINGS 

EASTBOUND 
1     t     r  I 

1  *  ♦ 

2  * 


WESTBOUND 
1     t     r  I 


NORTHBOUND  SOUTHBOUND  GREEN  Y+R  PRE/ACT 
'            "     -     1      t     r  p 

♦  23. 1       5  P 

*     *  86.9       5  P 


1     t  r 


CYCLE=  120.0 

VOLUME  ADJUSTMENT  WORKSHEET 


DIR 
EB 

m 

NB 
SB 


LTV7. 

312 
0 
13 
0 


THV7. 

0 

0  . 

331  ' 

289 


RTV/.  PHF 
7     . 960  : 
0      .  0<I)0 
0     . 900 
778     . 930 


LTFR  THFR 
25  0 

0  0 
1 4  368 

0  311 


RTFR 
7 
0 
0 

837 


Appendix  C-6  (con 


PART  2    (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP 
EB  LT 
EB  RT 
NB  LT-TH 
SB  TH-RT 


FLOW  N 
325  1 
7  1 
382  1 


1147  1 


LU 
00 

,  <I)0 
00 

,  00 


V     Pit  Prt 
325   1 . 00  0 . 00 
7  0 . 00   1 . 00 
382  0.04  0.00 
1147  0.00  0.73 


PART  3    (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED  VOLUMES  7.   IN  PHASE  WITH  LEFT 

LT       TH       RT  LT       TH  RT 

EASTBOUND  0         0         0  100      100  lOO 

NORTHBOUND  0     311     837  IQO      iqO  72 


#  LANES 
LT  TH 

0  0 
0  1 


OPPOSING 
VOLUME 
0 

916 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

D^R  LN  GROUP     IDEAL  N     F.xd       Fhv       Pgr  Fpark     Fbus  Farea       Frt       Fit  s 

m    L^-TH        Jloo    ^  ^-'^''^  '-^'00  1.000  1.000  ilooo  o:85o    looo  \ti 

Z  Jt  ■  -      ^    ^•'-'•^•^  0.990  0.985   1.000   1 .  OOO   l .  oor,   i   ooo  O  856  1 

SB     TH-RT  1800     1    1.033  0.990   1.000   1.000   1.000   lloOO  J^SOO   KOOO  ^473 

1™VARl2BLEr''^''^^^  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

DIR  C  G  N  Va  Vm  Vlt  Pit  No  Vo  PI  to 
NB  120  87  1  382  368  14  0.04  1  916  O.OO 
CALCULATIONS 

DIR  Sop  Yo  Gu         Fs         PI  Gq  Pt  G-F  FT 

NB   1800  0.509  52.484  0.302  0.038  34.366  0.962  24.655  3.721 


0 .  8 


Fm  Fit 
56  0 . 856 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP         v         s     v/s     g/C         c  v/c 
"-"^  325   1565  0.21   0.19     302   1 . 08 

7  1515  0.00  1.00  1515  O.OO 
NB     LT-TH  382  1552  0.25  0.72  ll':'^  o  -^4 

SB     TH-RT  1147   1473  0.78  0.72   1066   1 ".  08 


CRITICAL 
♦ 


CYCLE=120.0     L0ST=10.0     SUM  V/S  CRIT= 


0.99  TOTAL  V/C=  1.08 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP     v/c  g/C 


EB 
EB 
NB 
SB 


LT 
RT 

LT-TH 
TH-RT 


1 . 
0. 
0. 
1. 


08 
00 
34 
08 


0.  19 

1 .  00 
0.  72 
0.  72 


C 
120 
1 20 
120 
120 


dl 
37.  49 
0 .  00 
4.  62 
15.  74 


c 

302 
1515 
1 123 
1066 


65 

0, 
(I) 
44, 


d2 
50 
00 
07 
97 


PF 

I  00 
00 
00 
00 


Del 

ay 

LOS 

Avg 

Q 

95 

102. 

99 

F 

13. 

7 

29 

0. 

00 

A 

0. 

0 

1 

4. 

69 

A 

er- 

60. 

71 

F 

24. 

6 

59 

7.  Q 


DIR  Delay 
EB  100.73 
NB  4.69 
SB  60.71 
INTERSECTION 
THE  EXISTING 


LOS 
F 
A 
F 


DELAY  =  56.35  INTERSECTION 
TIMING   IS  OPTIMAL 


LOS=E 


5IUNALIZED   -  uFERATICNAL  ANALYSIS      Appendix  C-7 


»  I  Id  I  Li  li-ir'  I  C.K 

Naxn  ■!  Mech 

D  111    D  «5  ci  (••■; 

d  cri  t  e ;  0  7  - 1 1  -  1 '? So  t  i  iTie :  OS  s  00 :  30 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

7CLUME=iT.echl  GEOMETR I  CS=mech2  S I  GNAL=iTiech.'^ 

LOCATED   IN  CBDrn 
VOLUME       GEOMETR  ICS 

VOLUMES  #  OF  LANES     LANE  WIDTH     CURB  TO 

DIR  LT  TH  RT 
EB     312  0  7 

WB  O  0  0 

NB  13  331  0 
SB  0     239  773 


LT   TH  RT 


LT  TH  RT 


CURB 


1 

0 

1 

13 

Cj 

12 

23 

0 

0 

0 

0 

0 

0 

0 

'J 

1 

0 

0 

13 

I'j 

23 

0 

1 

1 

0 

13 

12 

40 

TRAFFIC  2<  ROADWAY  CONDITIONS 


ADJ  PARK 

PEDESTRIANS 

ARR 

DIR 

GRADE 

7.HV 

Y/N  MOVES 

BUSES     PHF  CROSS  BUT  MIN  TIME 

TYPE 

EB 

0,  07. 

2.  o": 

N  0 

0        .960          5        n  17.0 

WB 

0.  o:: 

0.  07. 

0 

0        .  OOC)          0                   17. 0 

0 

NB 

3.0": 

N  0 

0        .900         5       n  14.0 

■TP 

SB 

0.  07. 

2.  07. 

U  0 

0        .930         5       n  14.0 

FHA3 

IN6S 

EASTBOUND 

WESTBOUND 

NORTHBOUND     SOUTHBOUND  GREEN 

Y+R 

1  t 

r  D 

1      t      r  D 

Itroltro 

1 

♦ 

* 

c 

*  6.3 

*     *                        *     *  6.2 

c 

C'f' CLE—     23 .  0 


VULUME  ADJUSTMENT  WORKSHEET 


FART 

DIR 

EB 

WB 

NB 

SB 


1    (MOVEMENT  ADJUSTMENTS) 


LTV/l 

TH 

V7.     RTV':  PHF 

LTFR  THFR  RTFR 

312 

0 

25          0  7 

0 

C) 

0          .  000 

0          0  0 

13 

331 

0      .  900 

1 4     363  0 

0 

239 

773      . 930 

0     311  337 

PART  2    (LANE  GROUP  ADJUSTMENTS) 


DIR 

LN 

GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

■_|^ 

1 

1 

.  00 

325 

1  .  00 

0.  00 

EB 

RT 

~y 
1 

1 

1 

.  00 

—J 

0.  00 

1  .  00 

NB 

LT- 

TH 

332 

1 

A 
1 

.  00 

332 

0.  04 

0 .  00 

SB 

TH 

31  1 

1 

1 

.  00 

31 1 

0 .  00 

0 .  OC) 

oo 

RT 

337 

1 

1 

.  00 

337 

0 .  00 

1  .  00 

PART   3  (OPPOSING 
LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
NORTHBOUND 


VOLUME  ADJUSTMENTS) 

OPPOSING  APPROACH 


VOLUMES 
LT        TH  RT 
0  0  0 

0     311  337 


IN 

LT  TH 

100  100 

100  100 


-EFT 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


U  i  n. 


D 
EB 
EB 
NB 
SB 
SB 


.N  GROUP 
LT 
RT 

LT-TH 
TH 
RT 


IDEAL 
1300 
1 300 
1 300 
1 300 
1300 


Fwi  d 
1 .  033 
1  .  C>00 
1 .  033 


Fhv 
O.  990 
0.  990 


033  0 . 990 
000  0.990 


Far 

.  000 

000 

o  cz- 
.  TOwJ 

000 
,  OOC) 


FoAr  k 
1 .  000 
1 .  000 
1  .  000 
1  .  000 
1 .  000 


RT 
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Fbu5 

000 
000 
000 
000 
000 


#  LANES 
LT  TH 

0 

0  1 


Farea 
1 .  000 
.  000 
.  000 
.  000 
.  000 


Frt 
1  .  000 
0.  350 
1  .  000 
1  .  000 
0.  350 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
TNPiiT  VARIABLES 


INPUT 

-T.TA-. 


opposir 

VOLUME 

0 


Fit 

,  350 
000 

/ 

000 

000 


1565 
1515 
2231 

1515 
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t 

t  '4  C?      1  'J)             '  _>  ■  ^  T  7 

•_'  o 
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X  .  ^  -J 
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■SIS 

WORKSHEET 

DIR  LN  GROUP 

V 

5       V  /  5 

□  /C 

C        V  /  C 

CR I T I C AL 

EB  LT 

— '  — vcr 

1565  0.21  0 

.  29 

461  0.71 

EB  RT 

/ 

1515  0.00  1 

.  00 

1515  0 . 00 

NB  LT-TH 

22S1   0.17  0 

' — k  — T 
m  JLJ 

o 1 3  0 . 62 

SB  TH 

31  1 

1342  0.17  0 

^  — T 

.  / 

499      .  62 

3B  RT 

1515  ^.-'.55  1 

.  (jO 

CYCLE=  23.0     LaST=  5.0     SUM  V/3  CRIT=  0.55  TOTAL  7/C= 


LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN 

GROUP 

V 

/'  l_ 

a/C 

c 

dl 

(- 

d2 

PF 

Del 

LD3 

A  V  a 

EB 

LT 

0. 

71 

0.  29 

5 . 

49 

461 

■jf  m 

36 

1 

.  00 

O  . 

r-v  / 

B 

1 .  5 

EB 

RT 

0. 

C)0 

1 .  00 

^  T 

00 

1      X  ^ 

0. 

00 

1  . 

0<I' 

0. 

00 

M 

NB 

LT 

-TH 

0. 

'  '-^ 

.  jL.  / 

5 . 

53 

613 

1 . 

1 

.  C)0 

6 . 

7  0 

B 

1  .  3 

3B 

TH 

0. 

62 

59 

1 . 

— y  ^ 

1  . 

00 

30 

B 

1  .  4 

or.' 

RT 

0. 

trcr 
<_)0 

1  .  00 

^  "T 

0. 

00 

'O . 

34 

1 

.  00 

0 . 

.1 

/\ 

M 

0 .  1 

957.  3 

1 


DIR  Dela- 


3 .  66 
6 .  '7  3 


LOS 
B 
B 


EB 
NB 

3  B       2.2-^'  A 

INTERSECTION  DELAY  =  4.34  INTERSECTION  LOS=A 
THE  EXISTING  TIMING    IS  OPTIMAL 
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LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LLiME=mecl-i2  GEOMETR I  CS=iTiech2  S 1 6NAL=iTiecri3 

LOCATED   IN  CBD : n 
VOLUME       GEOMETR  I  OS 

VOLUMES  #  OF  LANES     LANE  WIDTH     CURB  TO 


DIR 

LT 

TH 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

CURB 

EB 

6d7 

0 

4 

1 

C) 

1 

1 3 

0 

12 

WB 

0 

(I- 

0 

(I) 

0 

0 

0 

Q 

0 

0 

NB 

1  1 

194 

Cj 

0 

1 

0 

(.1) 

13 

(J 

23 

SB 

0 

.-^  r» 

245 

0 

1 

1 

0 

13 

12 

40 

TRAFFIC  2<  ROADWAY  CONDITIONS 

AD J   PARK  PEDESTRIANS  ARR 

DIR  GRADE  7.HV        Y/N  MOVES  BUSES     PHF  CROSS  BUT  MIN  TIME  TYPE 

EB     0.0"/.     2.0/'.        N            0  0  .960  5  n  17.0  3 

WB     0.0'/.     0.0  "1                     0  0  .000  0  17.0  0 

NB     3.0'/:     2.0::       N            O  O  -   .  7S0  5  n  14.0  3 

SB     0.0        2-0"/:       N            O  O  .730  5  n  14.0  3 


PHASING3 

EASTBOUND  WESTBOUND  NORTHBOUND  SOUTHBOUND  GREEN  Y+R  PRE/ ACT 
ItroltrDltroltro 

1  *  *  *  6 . 3       5  F 

2  *  *     *  *     *  D .  2       5  F' 

C/CLE^  23.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART   1    (MOVEMENT  ADJUSTMENTS) 

DIR     LTV/l     THV"/.     RTV"/.        PHF     LTFR  THFR  RTFR 


EB 

667 

0 

4 

.  960 

695 

0 

4 

WB 

0 

Cj 

0 

.  000 

0 

0 

(I) 

tiB 

1  1 

194 

0 

.  780 

14 

249 

0 

SB 

0 

283 

.  780 

0 

<j>o-j> 

314 

PART  2 

(LANE 

GROUP 

DIR  LN 

GROUP 

FLOW 

EB  LT 

695 

EB  RT 

4 

NB  LT- 

TH 

SB  TH 

363 

SB  RT 

314 

ADJUSTMENTS) 


N 

LU 

V 

Pit 

Prt 

1 

1  . 

00 

'  cr 
O  7  uJ 

1 .  00 

C) 

.  00 

1 

1 . 

00 

4 

0 .  00 

1 

.  oc> 

1 

1  . 

00 

263 

0 .  05 

0 

.  C>0 

1 

1  . 

00 

363 

0 .  00 

0 

.  00 

1 

1 . 

00 

314 

0 .  00 

1 

.  00 

PART   3    (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 

OPPOSING 

APPROACH 

BEING  OPPOSED 

VOLUMES 

v.   IN  PHASE  W 

ITH  LEFT 

#  LANES 

OPPOS 

IN 

LT 

TH  RT 

LT  TH 

RT 

LT  TH 

VOLU 

r— 

IC 

EASTBOUND 

0 

0  0 

100  100 

100 

0  0 

NORTHBOUND 

Q 

363  314 

1  OC)      1  00 

0  1 

.1 

4"-t  O 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwi  d 

Fhv 

For 

Fd  ar  k 

FbLi  = 

Farea 

Frt 

Fit 

EB 

LT 

1  800 

1 

1 .  033 

0.  990 

1 

.  000 

1 .  000 

1  .  000 

1 .  000 

1 . 

000 

0. 

350 

EB 

RT 

1  800 

1 

1  .  000 

0.  990 

1 

.  000 

1 .  OC)C> 

1  .  000 

1 .  000 

•O  . 

350 

1 . 

000 

1515 

NB 

LT- 

-TH 

1  300 

1 

1  .  033 

0.  990 

0 

.  935 

1 .  000 

1  .  000 

1  .  000 

J.  . 

000 

1 . 

246 

2260 

SB 

TH 

1300 

1 

1  .  033 

0 .  990 

1 

.  000 

1  .  000 

1  .  000 

1  .  000 

1  . 

000 

1 . 

000 

1342 

SB 

RT 

1 800 

1 

1  .  000 

0 .990 

•1 
X 

.  <j00 

1  .  000 

1  .  000 

1 .  000 

0. 

350 

1 . 

000 

1515 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


J. 

X  -t-*i-a 

Appendix 
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t) 

CALCULATIONS 

OIR  Sod  Y 

o  Gu 

Fs 

PI 

Gq 

Pt 

Gt 

1   T 

C  i 

Fm 

Fl 

t 

MB    1300   0.249     0.67S  0. 

^  7  -.J 

I.'  •  '•.'«J*T 

cr  c-crcr 
O  .  U  --1 

'■J . 

.      i  '■J 

1  1 

^'l  i~\  1 

-,  1 

\^  t    1 1       1    » W'  i      I       1            I    1  1  H 1  1 

Li'SI"^  WORKS 

HEET 

DIR  LN  GROUR 

V  /  5 

a/C 

C  V 

c 

CRI 

1 

T  1 

J.  i^r-ii_ 

EB  LT 

'              1  cr  /  tr 
1  uJ  O  w» 

0 .  44 

461    1  . 

51 

EB  RT 

4  1515 

0 .  00 

1  .  00 

1515  0. 

00 

MB  LT-TH 

263  2260 

0.12 

0.27 

612  0- . 

43 

SB  TH 

363  1342 

C) .  20 

0.  27 

499  0. 

* 

SB  RT 

314  1515 

J.  . 

1515  0. 

21 

- 

C'i'CLE=  23.0 

LG3T=10. 0 

CI  IM 

V/3  CRIT=  0. 

/  n 
O't 

•T-/-1  -r  /> 
1  LJ  1  l-l 

1 

'J  .'■  P 
V  /  U 

—      I  1 

LEVEL  OF  3ER 

v'ICE  WORKSHEET 

n  T  p   1  M  GROUP 

v/c  Q/C 

C 

dl 

c 

d2 

r  r 

Del  av 

LOS 

f-i  V  a 

Q. 

?5!-: 

EB  LT 

1.51  0.29 

7.  S3 

461 

41 

9.  75 

1 

.  C)<J 

F 

S4. 

1 

/—I 

43 

EB  RT 

<I) .  00   1 .  00 

#— \ 

0.  00 

1515 

0 .  OC' 

1 

.  00 

0.  00 

M 

. 

1 

NB  LT-TH 

0.43  0.27 

cr  / 

612 

0.31 

1 

.  O'l) 

er     er  — » 
^  .  O  / 

B 

1 . 

» 

SB  TH 

0.73  0.27 

tzr  — rri 
^  .   /  O 

499 

1 

.  00 

9.  42 

T-. 
O 

1 . 

r-, 
O 

4 

SB  RT 

0.21    1 . 00 

0 .  <I)0 

1515 

0 .  C'  1 

X 

.  00 

0 .  0 1 

M 

0. 

0 

DIR  Delay  LOS 
EB  425.03  F 
NB       5 . 57  B 
SB        5.06  B 

INTERSECTION  DELAY  =184.27   INTERSECTION  LOS=F 
ODtimal   cvcle  lenath     48. 0 

suaaested  timina  phase  1  i=  26.3  sees  areen,  5.0  sees  vellow  red  clear 
suaaested  timina  phase  2  is     11.7  sees  areen.       5.0  sees  velloiM  +  red  clear 
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LAST  DATA  SET  NAMES  LOADED  GR  SAVED 
VGLUriE=iTiech2  GEGMETR I  CS=.Tiech2  3IGNAL= 

LOCATED    IN  CBD:ri 
VOL  LIME  5<  GEGMETR  ICS 

VOLUMES  #  OF  LANES     LANE  WIDTH     CURB  TO 


DIR 

LT 

TH 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

CURB 

EB 

667 

0 

4 

1 

0 

1 

13 

12 

28 

WB 

(J 

(I) 

0 

0 

0 

0 

0 

0 

(I) 

1MB 

1  1 

194 

0 

0 

1 

Q 

0 

13 

0 

23 

0 

^■4-0 

0 

1 

■* 
i. 

0 

13 

12 

40 

TRAFFIC  Z>.  ROADWAY  CONDITIONS 


ADJ  PARK 

PEDES 

TRI 

ANS 

A 

DIR 

GRADE 

•/.HV 

Y/N  MOVES 

BUSES 

PHF 

CROSS 

BUT 

MIN  TIME 

TY 

EB 

0.  0'/. 

2 .  0"/. 

M  0 

0 

.  960 

n 

17.0 

WE 

0.  0*/. 

0.  0/1 

0 

0 

.  00(j 

0 

1 7 .  0 

(;:• 

NB 

3 .  o:: 

2.  0/1 

N  0 

0 

.  780 

u 

n 

1 4 .  0 

SB 

0.  ov. 

2.0:-'. 

U  0 

0 

.  /  O'-.' 

5 

n 

14.0 

PHASINGS 

EASTBOUND  WESTBOUND  NORTHBOUND  SOUTHBOUND  GREEN  Y+R  PRE/ACT 
ItroltrDltroltro 

1  *  *  *  /  .  o  r 

2  *  *     *  *     ♦  1 2 . 0       5  F' 
C\'CLE-  49.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART   1    (MOVEMENT  ADJUSTMENTS) 

DIR     LTV7.     THV"/.     RTV/.        PHF     LTFR  THFR  RTFR 


EB 

'   /  — y  /-^ 
O  O  / 

4 

.  960 

695  0 

4 

WB 

0  0 

(I) 

.  000 

0  <I) 

0 

NB 

1  1  194 

0 

.  780 

14  249 

•0 

SB 

0  233 

245 

.  730 

0  363 

314 

PART  2 

(LANE 

GROUP 

ADJUSTMENTS) 

DIR  LN 

GROUP 

FLOW 

N  LU 

V 

Pit 

Prt 

EB  LT 

1    1  .  CjO 

'  m  er 
O  V  J 

1  .  00 

0 .  00 

EB  RT 

4 

1    1  .  00 

4 

0 .  00 

1 .  00 

NB  LT- 

TH 

^  '  -rr 

1    1  .  00 

\  /  -r 

0.  05 

0.  00 

3B  TH 

363 

1    1 .  00 

363 

0 .  00 

0 .  00 

SB  RT 

314 

1    1 .  00 

314 

0.  00 

1  .  00 

PART  3    (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT   TURN  OPPOSING  APPROACH 

BEING  OPPOSED  VOLUMES  •/.   IN  PHASE  WITH  LEFT  #  LANES  OPPOSING 


LT  TH 

RT 

LT  TH 

RT 

1  -r 
L_  1 

TH 

VOLUME 
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C)  0 

0 

100  100 

1  00 

0 

NORTHBOUND 

0  363 

314 

1 00      1 00 

-— *  A 

0 

1 
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SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwi  d 

Fhv 

Far 

Foar  k 

FbLlS 

Farea 

Frt 

Fit 

EB 

LT 

1 300 

1 

1  .  033 

0. 

990 

1 

.  000 

1 .  000 

1 .  000 

1 .  000 

1 . 

000 

0 

.  350 

1  C"  /  cr 

1  OOxJ 

EB 

RT 
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1 

1  .  000 

0. 
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1 

.  000 

1 .  000 

1 .  000 
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0. 
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1 

.  000 
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NB 

LT- 

-TH 

1300 

1 

1  .  033 

0. 
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(j 

.  70U 
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1 .  oo<:) 

1 .  000 

1 . 
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1 

.  005 

1  O.;.-;, 

SB 

TH 
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1 

1  .  033 

0. 
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1 

.  000 

1  .  000 
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1 .  C'OO 

1 . 
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1 

.  000 

<  r-i  /I 
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SB 

RT 
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•1 
i. 
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0. 
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4 

1 

.  000 

1  .  000 

1  .  000 

1 .  000 

0. 
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1 

.  000 

U  1  w 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


CALCULA 

T I  uNS 

/  a 
X 

~r 
-r 

-1-1-a   '>■'  -  V"-, 

CIR 

Sod 

fO 
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0 
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EB 

RT 

4 
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NB 
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TH 
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1S22 
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SB 

TH 
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0 
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J. 
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Appendix  C-9  (con' t) 

El  F.-n  Fit 

1  .  37*4    1  .  OO'J    1  .  005 


'CLE=  49.0     La3T=10.0     SUM  V/3  CRIT=  0.64  TOTAL  V/C= 


LEVEL  OF  SERVICE  WORKSHEET 
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G/C 

c 

dl 

c 

d2 

PF 
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EE 

LT 

0.  31 

49 

6. 

— T  cr" 

/  w) 

363 

95 

1 
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EB 

RT 
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49 

0. 

00 
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0. 

00 

-* 

.  OC) 

0. 

00 

A 

0 .  0 

1 
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LT 

-TH 

0.  59 

0.  24 

49 
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41 
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e- 
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.1 

SB 

TH 
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49 
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-T 

04 
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26 

c 

SB 

RT 
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1 .  00 

49 

0. 
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0. 

01 

1 

.  '00 

0 . 

01 

0 .  0 

1 

DIR  Dtrl  av  LG3 
EB      10.64  B 
NB      13.90  B 
SB      10.36  B 

INTERSECTION  DELAY  =  11.26 
QDtimal   cvcle  lenath  49.0 
sLiaqested  timina  phase   1   i  = 
5uaae5ted  timina  phase  2  i; 


INTERSECTION  LOS=B 


27.  O  .sees 
12.0  sees 


□r een , 
areen 


5.0  =GfCs  vel  1  ui-j 


c  1  ear 


5.0  sec 5  vel low  +  red  clear 


.-735  HCM   -  CHAPTER   ?:    SIGNALIZED  -  GPERATIONAL  ANALYSIS  Appendix  10 

Mair.  (a  riech 

Din    D  e  =t  k 

d  =i  t  e  :  u  7- 1 1  - 1 9S6  1 1  me :  07 :  4? :  22 
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VOLUME  GEOMETRICS 
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TH 

RT 
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TH 

RT 
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RT 
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0 

12 
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TRAFFIC       ROADWAY  CONDITIONS 
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A 
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0 .  07. 

2.  07. 

N  0 

0 

.  960 

5 

n 

17.0 

WB 

0.  0"/. 

0 .  C>7. 

0 

0 

.  000 

0 

17.0 

0 

m 
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n 
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PHASINGS 

EASTBOUND        WESTBOUND        NORTHBOUND     SOUTHBOUND  GREEN     Y+R  PRE /ACT 
ItroltrDltr  Dltro 
1**  *16.55P 


CYCLE=  49.0 
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VOLUME  ADJUSTMENT  WORKSHEET 
FART   1    (MOVEMENT  ADJUSTMENTS) 

DIR     LTV":     THV/1     RTV7.       PHF     LTFR  THFR  RTFR 


EB 

312      .  -0 

.  960 

325         0  7 

WB 

0  0 

0 

.  000 

0         0  0 

NB 

13  331 

0 

.  900 

14     368  0 

SB 

0  239 

773 

.  930 

0     311  337 

r  i-ir>  1  ^ 

(LANE 

GROUP 

DIR  LN 

GROUP 

FLOW 

EB  LT 

325 

EB  RT 

/ 

NB  LT- 

TH 

332 

SB  TH 

311 

SB  RT 

OO  / 

ADJUSTMENTS) 


N 

LU 

V 

Pit 

Frt 

-1 

1 

.  00 

~T  '—y  cr 

1 .  00 

0 .  00 

1 

1 

.  00 

-? 

/ 

0 .  00 

1 .  00 

1 

^ 
J. 

.  00 

3S2 

0.  04 

0 .  00 

1 

1 

.  00 

31  1 

0 .  00 

0 .  00 

X 

1 

.  00 

337 

0 .  00 

1  .  00 

PART   3    (OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED  VOLUMES  7.    IN  PHASE  WITH  LEFT  i4  LANES  OPPOSING 


LT 

TH 

RT 

LT 

TH 

RT 

LT 

TH 

VOLUME 

EASTBOUND 

('.) 

0 

0 

100 

100 

1  00 

0 

0 

NGRTHBDUND 

0 

31  1 

837 

1  C)0 

100 

46 

0 

4 
1 

-■  r~»  cr 

o  _> 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwi  d 

Fhv 

Far 

Foark 

Fbus 

Farea 

Frt 

Fl  t 

EB 

LT 

1800 

1 

1 .  033 

0.  990 

1 

.  000 

1 .  000 

J. 

.  000 

1 .  000 

1 . 

000 

<I) . 

1565 

EB 

RT 

1 800 

1 

1 .  000 

>-  ■■  .  7  T  U 

1 

.  000 

1  .  000 

1 

.  000 

1  .  000 

0. 

350 

1 . 

00(> 

4  515 

NB 

LT- 

-TH 

1800 

1 

1  .  033 

0.  990 

0 

.  935 

1 .  000 

1 

.  000 

1 .  000 

1 . 

000 

0. 

959 

1739 

SB 

TH 

1800 

■1 
1 

1  .  033 

0 .990 

1 

.  000 

1  .  000 

1 

.  000 

1  .  000 

1 . 

0(1)0 

1 . 

000 

1342 

SB 

RT 

1 800 

1 

1  .  000 

0.  990 

1 

.  000 

1 .  000 

1 

.  000 

1 .  000 

0. 

350 

1 . 

000 

1515 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


CmLCULAT I CNS 

' J.     ~tj* ''^_(  ' 

.III.                                  /I  1^ 

Mppenu  IX   1 u 

^  con 

DIR  bOD 

u  G(_t 

F3 

PI 

Ga 

P  t            G  f 

E 1 

r"  in 

Fl  t 

NB    1300  0,33o     5.337  0. 

4  4 1 

^         ~T  Q 

!=■  IT'—' 
^  ■  *J 

0.959  ■; 

C AF' AC  I  T\    ANAL  i'3 1 3  WGRK3 

MEET 

DIR  LN  GROUP 

V  /  5 

a/C 

V  /  C 

CRITICAL 

EE  LT 

■-•^U       1  J  O  wl 

0.21 

0.  34 

cr  ^  -T  /-X 

.  62 

EB  RT 

—T      -1  tr  H  !=• 

i  wJ  1  U 

0 .  00 

1 .  00 

1515  •■.) 

MB  LT-TH 

-»T^^        -4  — T— rr^ 

0 .  22 

0 .  46 

799  0 

.  43 

SB  TH 

311  1342 

0 .  1  7 

0 .  46 

346  0 

.  •_'  / 

SB  RT 

337  1515 

1  .  (JO 

1515  0 

• 

CYCLE=  49.0 

LOST=  5.0 

^Ui  1 

1  1  /  r-^ 
V  /  O 

RIT=  0 

■  ^wj 

t  j .  6 1 

• 

LEVEL  OF  SER'- 

.•'ICE  WORKSHEET 

DIR  LN  GROUP 

V  /  c     a  /  C 

dl 

c 

d2  PF 

Del  av 

U.  LJ  O      M  V  Q 

c 

r-»cr 
"7  ^  /  . 

EB  LT 

0.62  0.34 

49 

10.  34 

wJ^  / 

1 . 56   1 . 00 

11.39 

B  2. 

r-> 
T 

.1 

EB  RT 

0 . 00   1 . 00 

49 

C> .  (I'O 

1515 

D.OO  1.00 

0 .  00 

A        0 . 

X 

NE  LT-TH 

0.43  0.46 

49 

6 .  93 

799 

:).36  1.00 

/  .  ■-"■^ 

B  2. 

o 

.\ 

SB  TH 

0.37  0.46 

1 

^  7 

6 .  55 

846 

:> .  1  3   1  .  00 

3  .  OO 

B  2. 

SB  RT 

0.55  1.00 

.1 

*1-  T 

0 .  00 

1515 

:i.34  1.00 

n  • 

1 

■4 
J. 

DIR  Delav  LOS 
EB      11. 63  E 
NB        7 . 34  B 
SB        2 .  (.>6  i-i 

INTERSECTION  DELAV  =     4.35    INTERSECTION  LOS=A 
ootimal    cvcle  lenath  49.0 

sLiaaested  timing  phase  1  is  16.5  sees  areen .  5.0  sees  vel  1  aw  +  red  clear 
suGoested  timina  ohase  2  is     22.5  sees  areen.        5.0  sees  vellovN  +  red  clear 


1985  IICM  •■  CHAPTER  lOj  UN3IGNALIZED  -  4  APPROACHES  'PAGE  1  OF  -.j^PPendix  D-1 
DATE 'j  1  -0 1  -  1  '9B0  .  j  i  M£  .  qq  ;  3 1  =  i  7  ^  • 

Hartford  Ave  -  North  Main  -  Cedar  Hill 


LAST  DAfASETS  LOADED  OR  SAVED 
VOLUriE=hartan-i  GEOMETRI  CS=hart  1 

KEY :  D 


L 

GENERAL   CHARACTER I ST I CS 

POPULATION  GREATER   THAN  250.000:  NO 

CGNIRGLS:    FROM  C:  STOP 

FROh  C  RT  LANEs  STOP 

FROM  D:  STOP 
PREVAILING  SPEEDS      30  MPH 
MAIN  STREET   #  OF  LANES:    4  LANES  • 

MAIN  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANF •  YES 
MAIN  STREET  APPROACH  B  -  EXCLUSIVE  RIGHT  TURN  LANE:  NO 

MINOR  STREET  LANES 

APPROACH:    C:    North  Main 
EXCLUSIVE  LEFT   TURN  LANES:  NO 
EXCLUSIVE  RIGHT   TURN  LANES:  YES 

Ir":!"',^^  "'^^^'"^  ^^f^l"^'  R-I^IUS  OR  SHALLOW  RIGHT  TURN  ANGLE-  NO 
RIGHT    TURN  ACCELERATION  LANE  ON  MAJOR:  NO 

APPROACH:    D:    Cedar  Hill 
EXCLUSIVE  LEFT   TURN  LANES:  NO 
EXCLUSIVE  RIGHT   TURN  LANES:  NO 

--mT  ^nnl'.^n^^^^^^^^  SHALLOW  RIGHT  TURN  ANGLE:  NO 

r^xbHl    TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


SIGHT  DISTANCE  RESTRICTIONS    (in  seconds) 


APPROACH 
LEFTS 
THRUS 
RIGHTS 


A:    Hartford  Av 
0 .  00 
0 .  00 
0 .  00 


B:    Hart -ford  Av  C:    North  Main 
0.00  0.00 
0.00  0.00 
0.00  0.00 


D 


Cedar 
0 .  00 
0 .  00 
C> .  00 


Hi  1 1 


APPROACH 

VOLUME 
PHF 

ADJ  VOLUME 
PERCENT  GRADE 
PASS  CAR/HR 


A:    Hart-ford  Av  Bi 


1  544 
O.  37 
1  625 
C> .  OC' 

1 


LT 


Hart-ford  Av  C:  North 
LT        TH       RT        LT        TH  RT 
26        16      1S2  179 
0.  83 

30        19     219  216 
O.  00 
21  ' 


u .  9(:i 


TH 
18 


O  .L  ^  '.J 

O  .  !jO 

34 


Mai  n 
RT 
737 

o  1  -7 


D:    Cedar  Hill 
LT       TH  RT 

0.  64 


44 


1  1 


22  901 


STEP    1    RIGHT  TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


C: North  Main 
31 


^  •  u 

7Va 
1  16'/. 
0 .  0(j 

776 


DiCfid^r  Hill 
217 

S66 
0"/. 
1  .  O'O 
866 


.1.985  \¥Z\-\  -  CHAPTER  10:  UN3IGMALI2ED  -  4  AFPROACHEi 
DAT  E 0 1  -0 1  -  i  ? SO  T  I  HE :  00 :  -3 1  3  1 7 

Hartford   Ave  -  North  Main   -  Cedar  Hill 


Appendix  D-1  (con't) 
(PAGE  2  OF  2; 


bTEP   2   LEFT    TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
C  AF  AC  I  r  i' 
CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


STEP   3  THRU  MOVES  FROI- 
CONFLICTING  FLOWS 
CRITICAL  GAPS 

c  AF  ' AC  I  r  y 

CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


STEP  4  LEFT   TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPAC I T\ 
ACTUAL  CAPACITY 


B: Hartford  Avt 


c  cr 

^  .  vJ 

540 
47. 
0.  ?3 

540 


C: North  Main 

1  OS  1 
6.5 
214 

loy. 

0 .  94 

210 


C J  North  Main 

1093 
7.  O 
174 
166 


AjHart+ord  Ave 
435 

cr  =■ 
-J  .  u 

673 

oy. 

1  .  00 
673 


D: Cedar  Hill 
973 
a .  %j 
24S 
5/1 
0.  97 


243 


D: Cedar  Hill 
1312 
7 .  O 
60 
O 


MOVEMENT 

LT  FROM  A: 
LT  FROM  B: 

RT  FROM  C: 

SHARED  LT/TH  FROM  C: 
ALL  MOVES  FROM  D: 


SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 


DEMAND 


21 

901 
56 


CAPACITY     RESERVE        LOS     AVG  DEL (SEC)    AVG  QUE 


673 
540 

776 
ISl 

O 


nr  J  (— 1 

-125 
125 


E* 
D 


6.  95 

INFINITE 
28.  87 


E*  INFINITE 


INFINITE 
0.  45- 
infinite: 


on't) 

19S5  HCM   -  CHAPTER   10:    UNSIGWAI  T-Pn       zi   ^n.r-n-..-  Appendix  D-2 

DArEj01-01-19S0  T^M^^nr.   ^^^.^^'"^^^^^^^^^    ^"^-^^E    1    GF  2. 

H«^tfur-d  Ave  -  North  Main  -  Cedar  Hxll 


LAST  DATASET3  LOADED  OR  SAVED 

VOLUME=hartD,T.  GEOMETR I  CS=har  1 1 

KEY:  D 

I 
I 

A  B 


GENERAL  CHARACTER I ST I CS 
POPULATION  GREATER  THAN  250.000- 
CONTROLS:    FROM  C:  STOP 

FROM  C  RT  LANE:  STOP 
FROM  D:  STOP 
PREVAILING  SPEED:      30  MPH 
MAIN  STREET  #  OF  LANES:    4  LANES  • 
M'^fn  ^r'rflJ  -f^'^'^^OACH  A  -  EXCLUSIVE 
NmIN  oIREET  APPROACH  B  -  EXCLUSIVE 


NO 


RIGHT 
RIGHT 


TURN 
TURN 


MINOR   STREET  LANES 


LANE: 
LANE: 


YES 
NO 


APPROACH:    C:    North  Main 
EXCLUSIVE  LEFT  TURN  LANES:  NO 
EXCLUSIVE  RIGHT  TURN  LANES:  YES 

APPROACH:    D:    Cedar  Hill 
EXCLUSIVE  LEFT   TURN  LANES:  NO 
EXCLUSIVE  RIGHT   TURN  LANES:  NO 

^  ^^^^^  Z^ZZJ^W^^^  - 

LEF  I  S 
THRUS 
RIGHTS 


O.  00 
0 .  00 
O.  00 


0 .  00 
0.  00 
0 .  00 


APPROACH 

VOLUME 
PHF 

ADJ  VOLUME 
PERCENT  GRADE 
PASS  CAR/MR 


LT  TH 
3  134 
0 .  94 
3  196 
0 .  00 
4 


RT 
65 

69 


LT  TH 
699  476 

O,  95 
736     50 1 

0 .  00 
309  ■ 


RT 
9 


STEP   1    RIGHT   TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


C: North  Main 


7  O 

90cr 


C:  North 
0 .  00 

Mai  n 

D: 

0 

0 .  0(:) 

0 

0.  00 

0 

C:  North 
LT  TH 
56  12 
0.  93 

Mai  n 
RT 

■il  /  o 

D:  ( 
LT 

7 

60  13 
0 .  00 

.  / 
^  T  O 

0. 

15 

66  14 

3'^5 

16 

D: 

Cedar 

Hi  1  1 

LT  CO 

cr 

29 

TH 
12 

20 


RT 

•I 


07. 
1  .  00 


Appendix  D-2  (con't) 
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DA  TE : 0 1 -0 1 - 1 ?S0  TIME: 00 : 29 : 44 

Hartf-ord  Ave  -  North  Main  -  Cedar  Hill 


STEP  2  LEFT  TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 

CAf-'ACi  rv 

CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


STEP  3  THRU  MOVES  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


STEP  4  LEFT  TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
ACTUAL  CAPACITY 


B;  Hart-ford  Ave 

7  O 
cr  cr 

U  m  U 

asa 

91/'. 
0.13 

3SS 


C: North  Main 

1445 
6.5 

1 30 

a—r»> 
i  /. 

0.17 
16 


C: North  Main 

1467 
7.0 
100 
O 


A:  Hart -ford  Ave 
511 

^  .  ^ 

616 
17. 
1  .  00 


D: Cedar  Hill 
1441 


131 
132"; 
0 .  00 
16 


l}xZ&<ie.r  Hill 
1749 
7 .  0 
66 
1 


SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 


MOVEMENT 


DEMAND 


CAPACITY  RESERVE 


LOJ 


LT  FROM  As 
LT   FROM  B: 


4 

S09 


616 

88a 


613 
79 


45 .  68 


1.) .  1 
10.  27 


RT  FROM  C:  325 
SHARED  LT/TH  FROM  C:  SO 

ALL  MOVES  FROM  D:  40 


99; 


670 
-80 

-37 


r\  I—  —fr-\ 

M  ■_»  .  ■_>C} 

E-*  INFINITE 

E*  INFINITE 


C' .  49 
INFINITE 

INFINITE^ 


I 


9:  SIGNALIZED  - 
Main-Cedar  Hill 


17B5  HCM  -  CHAPTER 
Hartford  Ave-North 
a  iTi  u  e  a  I-  ; 

d a  L e :  0 1  -0 1-1980  t  i  iiie : 

LAST  DATA  SET  NAMES  LOADED  OR  3AV 
VOLUME=har  t  am  GEGMETR I C3=h  art 

LOCATED   IN  CBD:n 
VOLUME  2.^  GE0METRIC3 


OPERATIONAL  A 


,  ^^Appendix  D-3 

mNi-iL  I  o  i  o 


3IGNAL=hart 


VOLUME 

# 

DF  L 

ANE3 

LANE  WIDTH 

CURB  TO 

DIR 

LT 

TH 

RT 

LT 

TH 

RT 

LT  TH  RT 

CURB 

EB 

1 

544 

0 

1 

1 

0   12  12 

40 

WB 

179 

132 

16 

1 

1 

0 

12   12  0 

40 

NB 

23 

IS 

737 

(■) 

1 

1 

0   12  12 

40 

SB 

23 

-f 

f 

1 

0 

1 

0 

0   1 2  0 

rPAFFIC  %>.  ROADWAY  CONDITIONS 


ADJ 

PARK 

PEDES 

TRIA 

NS 

ARR 

DIR 

GRADE 

7.HV 

Y/N 

MOVES 

BUSES 

PHF 

CROSS 

BUT 

MIN  TIME 

TYPE 

EB 

0.  07. 

2.  07. 

r-i 

0 

0 

-.370 

cr 
w« 

n 

17.0 

WB 

0.0'/. 

2.  07. 

N 

0 

0 

.  330 

er* 

n 

17.  0 

r-iB 

0.  0'/. 

2.  07. 

N 

0 

0 

.  900 

cr 

n 

17.0 

SB 

0.  07. 

2.  07. 

N 

(j 

0 

.  640 

cr 

n 

17.0 

PHA31NGS 

EA3TB0UND 
1      t      r  D 

1  *     *  ■»• 

2  * 

CYCLE--  42.3 


WESTBOUND 
1      t     r  D 

* 


NORTHBOUND 
1      t     r  p 

*     *  * 


SOUTHBOUND  GREEN 
1      t     r  p 

*  31.3 

*     *     *  1.0 


'  +  R  PRE/ ACT 


VOLUME  ADJUSTMENT  WORKSHEET 
PART   1    (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV7. 

THV7. 

RTV7.  PHF 

LTFR  THFR  RTFR 

EB 

1 

544 

26 

.  o  /  (J 

1 

625  30 

r. 

WB 

179 

132 

16 

.  830 

216 

219  19 

E, 

NB 

23 

IS  7 

-r  — r 

/ 

.  900 

31 

20  819 

SB 

23 

-r 
/ 

1 

.  640 

44 

1 1  2 

PART  2 

(LANE 

GROUP 

ADJUSTMENTS) 

DIR  LN 

GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB  LT- 

■TH 

626 

1 

1  .  C'O 

626 

C) .  00 

0 

.  00 

EB  RT 

30 

1 

1 .  00 

30 

0.  00 

1 

.  00 

WB  LT 

216 

1 

1  .  00 

^  1  o 

1 .  00 

0 

.  00 

WB  TH- 

■RT 

239 

1 

1  .  00 

239 

0 .  00 

0 

.03 
.  00 

NB  LT- 

TH 

51 

1 

1  .  00 

51 

0 .  6 1 

Q 

NB  RT 

319 

1 

1 .  00 

319 

0.  00 

1 

.  00 

SB  LT- 

TH-RT 

56 

1 

1  .  00 

56 

U  .   /  O 

0 

.  03 

PART   3    (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 


volume; 


OPPOSING  APPROACH 


LT 

TH 

RT 

EA3TB0UND 

216 

219 

19 

WESTBOUND 

1 

625 

30 

NORTHBOUND 

44 

1 1 

SOUTHBOUND 

31 

20 

319 

7.   IN  PHASE  WITH  LEFT 


#  LANE! 


LT 

TH 

RT 

LT 

TH 

1  C'O 

1 00 

74 

1 

1 

1 00 

1  (1)0 

74 

1 

1 

1 00 

1  00 

0 

1 

1 00 

1 OC) 

0 

1 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB  LT-TH 
EB  RT 
WB  LT 
WB  TH-RT 


IDEAL 
1 300 
1 300 
1 300 
1300 


Fwid 
1 .  000 
1  .  000 
1  .  000 
1  .  000 


Fhv 
.  990 

990 
,  990 

990 


Far 
.  000 

000 
.  000 

000 


Fpar  k 
1 .  000 
1 .  000 
1 .  000 
1 .  000 


Fbus 
1 .  000 
1 .  000 
1  .  000 
1  .  000 


F  a  r  5  a 
1 .  000 
1 .  000 
1 .  000 
1  .  000 


Frt 
.  000 

"  rr 

.  000 

OO  7 


OPPOSING 
VOLUriE 
234 
647 
1  1 


Fit 
.  063 

.  000 
.  464 

00  C) 


1394 

326 
1534 


JIB     Rr  ioOO      1    I . 000  0.990   1.000    1.000    1.000  1.000 

SB     LT-TH-RT      1300      1    1.000  0.990    1.000    1.000   1.000  1.000 


SUPPLEhEMTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR 
INPUT  VARIABLES 

DIR  C  G  N  'v'a  ViTi  VI  t  Pit  No  Vo  PI  to 
EB     42     31      1      626     655  1   0.00      1      234  0.00 

WB     42     31      1      216     239     216    1.00      1      647  0.00 
NB     42        11        51      S39       31   0.61  '  I        11  0.00 
SB     42        11        56        13       44  0.73      1        39  0.00 
CALCULATIONS 
DIF;  Sod  Yo 
EB   1300  0. 130 
WB   1300  0.360  : 
NB   1300  0.006 
SB   1300  0.021 


"LT 


Gu 
,  701 

177 
,711 

057 


Fs 
,  729 
470 
363 


PI 
002 
(1)00 
609 


351  0.773 


Gq 
1.635 
6.  159 
0.  254 
0.  90S 


(J 


Pt 
993 
0 .  000 
0.  391 

/-V        *-l  ^  I— I 


Gf 

000 
144 
233 


El 
543 


. 350  1 . 000  1515 
.396  4 .  (I'27  6431 
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1  .  322 


Fm 

,  000 
464 

,  000 
OOC) 


Fl  t 
.  063 
464 
1 1 0 
027 


CAP 

ACITY  ANAL 

YS I S 

WORK 

SHEET 

DIR 

LN  GROUP 

V 

5 

V  /  5 

a/C 

c 

v/c 

EB 

LT-TH 

/  / 

1394 

0 .  33 

c 

.  74 

1 403 

0.  45 

EB 

RT 

30 

1515 

0.  02 

1 

.  00 

1515 

0 .  02 

WB 

LT 

1  O 

326 

0 .  26 

0 

.  74 

612 

U  .  Owl 

WB 

TH-RT  . 

^  -T  r-v 
X.  -■•  7 

1584 

0.  15 

0 

.  74 

1  174 

0  .  20 

l-JB 

LT-TH 

51 

7325 

0 .  0 1 

0 

.  02 

167 

0.31 

MB 

RT 

319 

1515 

0 .  54 

1 

.  (DO 

1515 

0.  54 

SB 

LT-TH-RT 

cr  / 

wiO 

6431 

0 .  0 1 

0 

.  02 

147 

0 .  33 

CRITICAL 


CYCLE=  42.3  LOST= 


0 


SUM  V/3  CRIT=  0.54  TOTAL  V/C=  0.61 


LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN 

GROUP 

EB 

LT- 

-TH 

EB 

RT 

WB 

LT 

WB 

TH~ 

RT 

NB 

LT- 

■TH 

NB 

RT 

SB 

LT- 

-TH- 

-RT 

DIR 

Del 

B.  V 

LOS 

EB 

1  . 

/  n 

o  ■? 

/\ 

M 

WB 

1  . 

44 

A 

NB 

1  . 

/•» 

SB 

16. 

c 

v/c  a/C  C 
0.45  0.74  42 
42 
42 
42 
42 
42 


O. 02  1 . 00 

0.35  0.74 

0.20  0.74 

0.31  0.02 

0.54  1.0(1) 


cJl  c 
1.61  1403 
0.00  1515 
1.46  612 
1.27  1174 
15.46  167 
0.00  1515 


42     15.48  147 


d2 
0.  16 
.  00 
0.15 
0 .  0  1 
0.  34 
0.31 
O.  34 


INTERSECTION  DELAY  =  1.34  INTERSECTION  LOS=A 
CD t  i  mal   c vc 1 e  1 enath     60 . 0 

suaaested  timina  phase  1  is  33.6  sees  areen . 
SLiqqested  tiiTiing  phase  2  is     16.4  sees  areen. 


PF 

oo 

00 
00 
00 
1 .  00 
1  .  00 
1 .  00 


Del  av 
1  .  77 
0 .  00 
1  .  61 
1  .  23 

i  cr  -Ti-i 
1  U  .  .'7 

(I)  .  3  1 

16.  33 


LOJ 


M 
U 


A  v  a  u 
1 .  9 
0 .  0 


o. 

0, 

o. 


o 
1 

0.6 


5.(1)  sees  vellow  +  red  clear 
5.(1)  sees  vellow  +  red  clear 


-  LHAFTER  9  3  SIGNALIZED  -  GFERATIGNAL  ANALYSIS 
A ve-Nar th  M<=i i n -Ced ar  Hill 


1985  HCM 
Hartford 
Dm  D e a  [■■: 

date : 0 1 -0 1 - 1 9S0  t  i  me : 00 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 
VOLUNE=hartDm  GEOMETRICS=hart 
LOCATED   IN  CBD:ri 
VOLUME  GEDMETRICS 


Appendix  D-4 


42:  23 

SIGNAL=hart 


VOLUMES 

#  OF  L 

ANE5 

LANE  WIDTH 

CURB  TO 

D  I R 

LT 

TH 

RT 

LT  TH 

RT 

LT  TH  RT 

CURB 

EB 

184 

65 

0  1 

1 

0   12  12 

40 

WB 

699 

476 

9 

1  1 

0 

12   12  0 

40 

NB 

56 

12 

0  1 

1 

0   12  12 

40 

SB 

9 

12 

1 

0  1 

0 

0   12  0 

"TO 

GRADE 

ADJ 

PARK 

PEDES 

TRIA 

NS 

ARR 

7.HV 

Y/N 

MOVES 

BUSES 

PHF 

CROSS 

BUT 

MIN  TIME 

TYPE 

0.  07. 

2.  07. 

N 

0 

0 

•.  940 

er 

n 

17.0 

0.  07. 

2.0/i 

N 

0 

0 

.950 

c 

U 

n 

17.  0 

ji 

0.0'/. 

2.  0'/. 

N 

0 

0 

.  930 

tr 

n 

1 7 .  0 

.ji 

0.  07. 

2.  07. 

N 

0 

0 

.610 

5 

n 

17.0 

TRAFFIC  ?y.  ROADWAY  CONDITIONS 


DIR 

EB 

WB 

NB 

SB 


PHASING3 

EASTBOUND 
1      t     r  D 

1  *     *  * 

2  * 

CYCLE=  42.3 


WESTBOUND 
1      t     r  D 


NORTHBOUND  SOUTHBOUND  GREEN 
1      t     r     D      1      t     r  D 

*     *     *  ♦ 


* 


31.3 
1 .  0 


Y+R  PRE/ACT 

5  P 
5  P 


VOLUME  ADJUSTMENT  WORKSHEET 
PART    1    aiOVEMENT  ADJUSTMENTS) 

DIR     LTV":     THV",;     RTV7.       PHF     LTFR  THFR  RTFR 
EB 
WB 
NB 
SB 


1S4 

65 

.  940 

196 

69 

699 

476 

.  950 

736 

501 

9 

56 

12 

275 

.  930 

60 

13 

296 

9 

12 

1 

.  6 1 0 

15 

20 

/-V 

PART  2 

(LANE 

GROUP 

/\ 

M 

DJUSTMENTS) 

DIR  LN 

GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB  LT- 

-TH 

199 

1 

1  .  00 

199 

<j .  02 

0 

.  o<:) 

EB  RT 

69 

1 

1  .  00 

69 

0.  00 

1 

.  00 

WB  LT 

736 

1 

1 .  00 

736 

1  .  00 

0 

.  C>0 

WB  TH- 

-RT 

511 

1 

1 . 0(:) 

511 

0 .  00 

0 

.  02 

NB  LT- 

TH 

/ 

1 

1  .  00 

/  _•■ 

0 .  82 

.  0(;> 

NB  RT 

296 

1 

1 .  00 

^•76 

0 .  (DO 

1 

.  Oc.") 

SB  LT- 

TH-RT 

36 

1 

1  .  00 

36 

C) .  4  1 

0 

.  05 

PART  3  (OPPOSING 
LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


VOLUME  ADJUSTMENTS) 

OPPOSING  APPROACH 


VOLUMES 


LT 

736 

15 

60 


TH 
501 
196 
20 
13 


RT 
9 
69 

296 


•/.    IN  PHASE  WITH  LEFT 


LANES 


LT 

TH 

RT 

LT 

TH 

1 0(1) 

1 00 

74 

1 

1 

1 00 

1 00 

74 

0 

1 

1 00 

1 00 

0 

1 

1 00 

1 00 

0 

1 

SATURATION  FLOW  ADJUSTMENT  WORKSHEE" 


DIR 

LN 

GROUP 

IDEAL 

N 

Fwi  d 

EB 

LT- 

-TH 

1  a  (DO 

1 

1 .  000 

EB 

RT 

1 SOO 

1 

1 .  000 

WB 

LT 

1800 

1 

1  .  000 

WB 

TH- 

-RT 

1  SOO 

1 

1  .  000 

o 

o, 

0 


Fhv 
,  990 

990 
,  990 


Far  Foark     Fbus  Farea 

1 .  (DOO  1 .  00(1)   1 .  000   1 .  000 

1  .  0(:)0  1  .  000   1  .  000    1  .  (DO*!) 

1 .  0(1)0  1 .  000   1 .  0(1)0   1 .  0(:;0 

1 . 000  1 . 000   1 . 000   1 . 000 


Frt 

1 . 0(:)0  1 , 

0.350  1. 

1.0(1)0  0. 

0.S97  1. 


OPPOSING 
VOLUME 
508 
247 

20 
20 


Fit 
048 

000 
733 

000 


1367 
1515 
1306 
1599 


m  "'Fvf 

"isbb 

1    1  . boo  0.990 

1 . 000    1 . 

000  1 

. 000    1 . 

N  >^  A  n  w  .        r-           1  -J- 

000  0.850  1. 

000  1515 

SB'  LT-TH-RT 

1800 

1    1 . 000  0 . 990 

1 .  (jOO   1 . 

000  1 

. 000    1 . 

000  0. 894  3. 

729  5940 

SUFPLEMEMTAL 

WORKSHEET  FOR  LEFT-TURN  ADJU3 

TMENT 

FACTOR 

Appendix 

D-4  (con't) 

INPUT  VARIABLES 

DIR     C       G  M 

1  1  — 

V  =1 

Vm     VI t  Pit 

No  Vo 

PI  to 

EB     42     31  1 

199 

265          3  0.02 

1  508 

0 .  00 

WB     42     31  1 

736 

511      736  1.00 

1  247 

0 .  0(1) 

MB      42        1  1 

/ 

309        60  0 . 82 

'   1  20 

0 .  00 

SB     42        1  1 

36 

21        15  0.41 

1  20 

0 .  00 

CALCULATIONS 

DIR  Sod  Yo 

Gu          Fs  PI 

Ga 

Pt 

G-f 

El  FiTi 

Fit 

EB   1300  0.282 

27.  02 

4  0.557  0.016 

4.312  0. 

984 

4 .  203 

2.013  1.000 

1  .  048 

WB   1800  0. 137 

29.  59 

2  0. 721    1 . 000 

1.744  0. 

OC'O 

0 .  000 

1.561  0.733 

0 .  733 

1MB    1 300  0 .  (;>  1 1 

0 .  50 

7  0.863  0.324 

0.453  0. 

I/O 

0.  140 

1 .  3<:.'4   1 .  000 

4.  347 

SB   1300  0.011 

0 .  50 

8  0.863  0.409 

0.456  0. 

^7  1 

0.327 

1 . 304    1 . 000 

3 .  729 

CAPACITY  ANA 

LYSIS 

WORK 

SHEET 

DIR  LN  GROUP 

V 

5 

V/5 

a/C 

c 

V  /  c 

CRITICAL 

EB  LT-TH 

199 

1867 

0.11 

0.  74 

1383 

0.14 

EB  RT 

O  7 

1515 

0.  05 

1 .  00 

1515 

0 .  05 

WB  LT 

-r*  / 
/  .iQ 

1306 

0 .  56 

0.  74 

967 

0 .  76 

WB     TH-RT  . 

51  1 

1599 

0.  32 

0 .  74 

1  185 

0.  43 

NB  LT-TH 

73 

7748 

0 .  0 1 

0.  02 

177 

0 .  4 1 

NB  RT 

^  7  O 

1515 

C) .  2<I' 

1 .  00 

1515 

0 .  20 

SB  LT-TH-RT 

/ 

•J'O 

5940 

0 .  0 1 

0.  02 

135 

0.  27 

CYCLE=  42. 


L03T=10. 0 


SUM 


CRIT=  0.57  TOTAL  V/C=  O, 


LEVEL  OF  SERVICE  WORKSHEET 


D  I R 

LN  GROUP  v/c 

□  /C 

C 

dl 

u 

d2 

PF 

Del 

a  V 

LOS 

A  V  a 

Q 

95/1 

EB 

LT-TH 

0.14 

0.  74 

42 

1 .  21 

1333 

0. 

0C> 

1  .  00 

X  . 

21 

M 

0. 

6 

1 

EB 

RT 

0 .  05 

1  .  00 

42 

0 .  (:)0 

1515 

0. 

00 

1  .  00 

0. 

00 

A 

0 . 

0 

1 

WB 

LT 

0.  76 

0.  74 

42 

.  n  / 

967 

50 

1  .  00 

4. 

7  O 

M 

/t 

WB 

TH-RT 

0.  43 

0.  74 

42 

•4  c 
1  . 

1  185 

0. 

16 

1  .  00 

1  . 

-rer 
/  >J 

/\ 
1-1 

1  . 

6 

1 

NB 

LT-TH 

6 .  4 1 

0.  02 

42 

15.  50 

177 

0. 

92 

1 .  o<:) 

16. 

42 

c 

0. 

r-i 
O 

NB 

RT 

0 .  20 

1  .  00 

42 

0 .  00 

1515 

0. 

01 

1 .  00 

<:■• . 

01 

/■\ 
M 

0. 

0 

1 

SB 

LT-TH- 

-RT  0.27 

0 .  02 

42 

15.  44 

135 

0. 

26 

1 .  00 

15. 

70 

C 

0. 

4 

< 

DIR 

Del  av 

LOS 

EB 

0 .  90 

M 

WB 

3.66 

r\ 
M 

NB 

3.  26 

f\ 
M 

SB 

15.  70 

C 

INTERSECTION  DEL A 

Y   —  ■_•> 

.  42 

INTERSECTION 

LOS= 

/\ 
M 

aoLimal   cvcle  lenath  4 

2.3 

suaaested 

t  i  in  i  n  a 

Dhase 

1  is 

■     ^  m  J' 

sees 

qr  sen 

5.  0 

sees 

vel  1  ov-j 

+  r 

ed 

c  1  e  a 

SLiaaested 

t i  mi  na 

phase 

2  is 

0 .  5 

sees 

green 

5.  0 

sec  5 

vel I ow 

+  r 

ed 

c  1  ea 

i 


9:  SIGNALIZED  - 
Main-Cedar  Hill 


19S1.  HCfl  -  CHAPTER 
Hartford  Ave~North 
am  Deak  2005 

date:  0 1-01-1 9S0  t  i  me : 00 : 55 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 
V0LUME=hart05am  GEOMETRICS=hart 
LOCATED   IN  CBD: n 
VOLUME       GEOME TRIGS 
VOLUMES 


OPERATIONAL  ANALYSI 
15  ' 

SIGNAL=hart 


Appendix  D-5 


DIR 

LT 

TH 

RT 

EB 

47 

MB 

329 

XL.  7 

NB 

51 

1331 

SB 

51 

13 

'-I 

#  OF  LANES 
LT  TH  RT 

0  1  1 

1  1  0 
0  1  1 
0      1  O 


LANE  WIDTH  CURB 

LT  TH  RT  CURB 

0   12   12  40 

12    12     O  40 

O   12   12  40 

0   12     0  y.2. 


TO 


TRAFFIC  ?. 


DIR 

EB 

WB 

NB 

SB 


GRADE 
0.  OX 
O.  07. 
0.  07. 
O.OV. 


ROADWAY  CONDITIONS 
ADJ  PARK 
Y/N  MOVES 


XHV 
2.  07. 
2.  07. 
2.07. 
2.07. 


N 
N 
N 


O 
0 
0 

o 


BUSES 

o 

0 

o 
o 


PHF 
870 
330 
900 
640 


PEDESTRIANS 
CROSS  BUT  MIN  TIME 
5       n  1 7 .  C) 

5  n  17.0 
5       n  1 7 .  (j 

5       n  17.0 


ARR 
TYPE 


PHASINGS 

EASTBOUND 
1      t     r  D 

1  *     *  * 

2  ♦ 

CYCLE=  42.3 


WESTBOUND 
1      t     r  I 
*     *  * 
* 


NORTHBOUND 
1      t     r  D 

*     *  ♦ 


SOUTHBOUND 
1      t     r  D 
* 

*     *  * 


GREEN     Y+R  PRE/ACT 


31.3 
1  .  0 


5 


P 
P 


VOLUME  ADJUSTMENT  WORKSHEET 
PART   1    (MOVEMENT  ADJUSTMENTS) 

DIR     LTV7.     THV7.     RTV7.       PHF     LTFR  THFR  RTFR 
983       47     .870    •       2  1130  54 
•330       389     396  35 
57       37  1479 
80       20  3 


EB 
WB 
NB 
SB 


51 
51 


33  1331  .900 
13         2  .640 


PART  2 

(LANE 

GROUP 

DIR 

LN 

GROUP 

FLOW 

EB 

LT- 

-TH 

1 132 

EB 

RT 

54 

WB 

Lr 

389 

WB 

TH- 

-RT 

431 

NB 

LT- 

TH 

"T  ._•> 

NB 

RT 

1479 

SB 

LT- 

TH-RT 

103 

N 

1 

1 

1 

1 

1 

1 

1 


LU 

,  00 
.  00 

I  00 
.  00 

00 
.  00 

00 


V 

1 132 
54 
389 
431 
93 
1479 
103 


Pit 
O.  00 

0 .  00 

1 .  00 
0.  00 
0.61 
0.  00 
O.  77 


Prt 
0 .  00 

00 
00 
OS 
00 
C>0 


o.  o: 


PART   3  (OPPOSING 
LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


LT 
339 

30 
57 


OLUME  ADJUSTMENTS) 

OP-POSING  APPROACH 

•/:  IN  PHASE  WITH  LEFT 
LT 
100 
1 00 
1 00 
1 00 


VOLUMES 
TH  RT 

"^r^  I   

OTO 

1  130 

20  3 
37  1479 


54 


TH 

RT 

100 

74 

100 

74 

1  00 

1 00 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 
HTR   I  hi   r^co.,^.      IDEAL   N  - 

1 300  1 

1 300  1 

1800  1 

1 300  1 


#  LANES 
LT  TH 
1  1 
1 
1 
1 


u 
0 


DIR  LN  GROUP 
EB  LT-TH 
EB  RT 
WB  LT 

TH-RT 


Fwid  Fhv  Far  Fpark  Fbus  Farea 
l.OOO  0.990  1.000  1.000  1.000  1 . OOO 
l.OOO  0.990  1.000  1.000  1.000  l.OOO 
1.000  0.990  1.000  1.000  1.000  l.OOO 
1.000  0;990   1.000   1.000    l.OOO  l.OOO 


Frt 

1 . 000  1 , 

0.850  1, 

1.000  O. 

0.339  1. 


0PPQ3  T  NG 
vol UMF 

422 
1  1  70 
20 
70 


Fl  t 
062 

000 
172 

000 


5 

1393 
1515 
307 
1534 


i./tV    r/r  ""  '  i'dOO  "     1    1  .  r>00   Q  _  99(;)    l  .  QOO 

c5B     LT -TH-RT      1300      1    1  „  000  0-990  1.000 


1.000  1.000  1.000  0.S50  l.C 
1  .  000   1  .  000   1  .  000  0 .  396  y> .  H 


00  1515 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 

DIR     C       G     N       Va  Vm  Vlt     Pit  No 

EB     42     31      1    1132  1134  2  0.00  1 

WB     42     31      1      339  431  339    1.00  1 

MB     42        1      1        93  1399  57  0.61  '  1 

SB     42        1      1      103  23  30  0.77  1 


Vo  PI  to 

422  0 . 00 

1170  0.00 

20  0.00 


CALCULATIONS 
DIR  Sod  Yo  Gu 

EB  1300  0.235  27.975  O 
WB  1800  0.650  10.973  O 
NB  1300  0.011  0.491  0 
SB'   1300  0.039     0.000  O 


Fs 
.611  O 

144  1 
.  362  0 

331 


PI 
002 
000 
607 
0 .  773 


Gq 
3.  361 
20. 358 
0.  473 
0.  964 


O  0.00 

Pt 

0 .  993 
0 .  000 
0.  393 
0 .  227 


0 
0 
O, 


G-F 
35 
00<I) 

300 


El 
.  341 

323 
.  305 

354 


Appendix  D-5  (con't) 


Fm  Fit 
1 . 000  1 . 062 
O .172  0.1 72 
1.000  4.029 
1.000  3.937 


CAPACITY  ANA 

LYSIS 

WORK 

SHEET 

DIR  LN  GROUP 

V  /  5 

Q/C 

t_ 

v/c 

CRITIC 

AL 

EB  LT-TH 

1  132 

1393 

0 .  60 

0.  74 

1402 

0.31 

EB  RT 

54 

1515 

0 .  04 

1 .  (:)0 

1515 

0 .  04 

WB  LT 

339 

307 

1  .  27 

0.  74 

223 

1 .71 

WB      TH-RT  • 

431 

1534 

0.  27 

0.  74 

1  174 

0.  37 

NB  LT-TH 

93 

7 1 30 

0 .  0 1 

0 .  02 

164 

0 .  57 

NB  RT 

1479 

1515 

0.  98 

1  .  00 

1515 

0.  98 

SB  LT~TH-RT 

103 

6366 

0 .  02 

0.  02 

145 

0.71 

* 

CYCLE=  42.3 

LOST= 

1 0 .  0 

SUM 

V/S  CRIT= 

1 .  23 

TOTAL  V 

''C  = 

LEVEL  OF  3ERV 

DIR 

LN 

GROUP 

EB 

LT- 

-TH 

EB 

RT 

WB 

LT 

WB 

TH- 

■RT 

NB 

LT- 

-TH 

NB 

RT 

SB 

LT- 

■TH-RT 

DIR 

Del 

rtv  LOS 

EB 

u . 

00  A 

WB  3 

53. 

35  F 

NB 

13. 

62  B 

SB 

43  D 

04 
71 

/ 

cr— » 

93 
71 


a/C 

0.  74 

1 .  00 
0 .  74 

74 

02 
00 
02 


c 

dl 

c 

d2 

PF 

Del 

AV 

LOS 

AvQ  Q 

95 

42 

69 

1402 

erer 

1  . 

00 

cr 

U  m 

3 

•_■> .  -r 

6 

42 

0. 

00 

1515 

0 . 

00 

1  . 

00 

00 

/\ 
i-i 

0  .  0 

1 

42 

-4. 

05 

223 

/  U  /  m 

1  . 

00 

/  %J  0  - 

/  0 

F 

32.  1 

245 

42 

1  . 

48 

1 174 

0. 

09 

1  . 

00 

1 . 

53 

i-i 

1  .  3 

■* 
X 

42 

15. 

164 

■J  . 

41 

1  . 

00 

13. 

70 

c 

1  .  1 

42 

0. 

00 

1515 

13. 

23 

1  . 

00 

13. 

23 

B 

=•  cr 

17 

42 

15. 

60 

145 

9. 

OQ 

1. 

00 

'^5 

48 

D 

1 .  3 

INTERSECTION  DELAY  =  37.99  INTERSECTION  LOS=F 
ootimal    cvcle  lenath  120.0 

suaaested  timina  phase  1  is  103.6  sees  areen . 
suqaested  timinq  phase  2  is       1.4  sees  qreen . 


5.0  i=.t?c3  vellow  red  clear 
5.0  sees  vellow  +  red  clear 


) 


